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ABSTRACT  
 
The objective of this dissertation is to investigate the association of mother’s autonomy 
and male labor migration with child’s health and education, taking into account possible 
differences by child’s gender. The dissertation uses data from a household longitudinal 
survey conducted in rural southern Mozambique in 2006, 2009 and 2011 to address three 
main questions: 1) Is decision-making autonomy associated with child’s schooling and 
child mortality? 2) Is father’s labor migration associated with children’s health 
outcomes? 3) If so, do these relationships change by gender of the child? The dissertation 
makes three main contributions to the literature. First, it finds a significant effect of 
mother’s decision-making autonomy on child’s outcomes, independent of other 
characteristics related to women’s status. Second, it illustrates the cumulative nature of 
the effect of father’s labor migration on the health of children left behind. And finally, the 
dissertation shows that women’s decision-making autonomy and male migration affect 
children’s outcomes differently depending on the gender of the child and on the outcome 
being analyzed.  
The dissertation is structured in five chapters. The first chapter gives an introductory 
overview of women’s autonomy and male migration as determinants of children’s 
outcomes, and presents the setting. The second chapter examines the relationship 
between mother’s decision-making autonomy and enrollment for primary school-age 
children. Results show a positive association of women’s decision-making autonomy 
with the probability of being enrolled for daughters, but not for sons. The effect of 
women’s decision-making autonomy is net of other characteristics associated with 
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autonomy. The third chapter analyzes the association of mother’s decision-making 
autonomy and under-five child mortality. Results show a positive effect women’s 
decision-making autonomy for sons’ survival chances. The fourth chapter examines the 
effect of father’s labor migration on health of children left behind. Results indicate that a 
proportion of child’s life spent away by the father has a negative effect on the child’s 
chances of being stunted but that it also decreases the likelihood of the child receiving 
age-adequate immunization. These results are gendered as the effect of father’s migration 
on both outcomes is significant only for daughters. Chapter five presents the concluding 
remarks.  
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CHAPTER 1 
INTRODUCTION 
Investments in schooling and health, two key human capital endowments, shape 
individuals ability to live longer, healthier and more productive lives. Sub-Saharan 
African countries have long suffered from low levels of both educational and health 
outcomes compared to other regions, which reflects these countries’ poor living standards 
and limited economic development. Failure to provide adequate nutrition in early 
childhood has long-term impacts in individual’s development because effects of chronic 
malnutrition cannot be reversed (Gillespie and Haddad 2001). Although some progress in 
educational and health indicators has been made, a considerable proportion of children 
are not enrolled in school, and there are important gender differences in schooling. 
Moreover, although chronic malnutrition and child mortality have dropped, 
Mozambique’s health indicators for children remain among the worst in the world. 
Studies focusing on investments in children in less developed countries have paid 
great attention to the effect of mother’s status, based on the rationale that mothers are 
more likely to make decisions favoring their children than are fathers when they are 
empowered to do so. For instance, women with lower status tend to have weaker control 
over resources and decision-making power over children’s affairs, less access to 
information and health services, and tighter time and mobility constrains (Smith et al. 
2003). These factors reflect some of the different dimensions of women’s status, and 
have been shown to be related to women’s ability to provide care for their children, as 
well as to demand schooling and health services for them. Moreover, besides being the 
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main caregivers, women are also responsible for providing most of the food and other 
subsistence items for their children and for themselves (Desai 1992). In a patrilineal and 
patrilocal setting with significant gender imbalances like southern Mozambique, it seems 
particularly important to investigate how maternal status can affect children’s health and 
education. 
At the same time, southern Mozambique is a setting of traditionally high male 
labor out-migration, primarily to South Africa. Although migration can be considered as 
a family strategy to improve household economic conditions, it also has important 
disruptive consequences for family arrangements. Migration can affect children’s 
wellbeing by decreasing women’s ability to care for their children, changing marital 
stability, decreasing household productivity, and modifying women’s time allocation. 
Moreover, husband’s absence can change women’s status in the household and 
community, affecting their ability to make and implement decisions regarding children.  
The remainder of this dissertation is structured as follows. Chapter 2 examines the 
effect of women’s decision making autonomy on children’s schooling. Chapter 3 
investigates how decision-making autonomy is associated with child mortality. Chapter 4 
discusses the impact of male labor migration on children’s nutrition and vaccination. 
Finally, chapter 5 concludes the dissertation with a brief summary and discussion of the 
three studies’ main results.  
1.1. Women’s status and male migration as determinants of children’s outcomes 
It has often been argued that investments in children depend on the household 
allocation of resources, which are related to gender inequalities in the household. Inquiry 
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about how women’s position can affect the well-being of children is also the means of 
testing of two competing views of household’s decision-making process. Since Gary 
Becker proposed his “new home economics” theory in the mid-1960’s, economists have 
argued that households work as a monolithic unit. The “unitary” models approach to the 
decision-making process regarding the allocation of resources do not take into account 
the presence of internal disagreement and power imbalances in the household. Becker 
(1965) typically assumed that, given a budget constrain, family members pool their 
individual resources to produce a composite consumption good that is distributed among 
its members according to a single set of household preferences. These common 
preferences models only allow demand behavior to change due to change in prices, and 
not due to changes in the individual preferences and individual control over household 
decisions. From this perspective, changes in women’s status would not affect how these 
resources are distributed between members, and therefore, would not affect how 
investments in children’s outcomes are made.  
 In contrast, collective models of household allocation argue that the distribution 
of resources is dependent on individual preferences of the household members, and of 
each member’s bargaining power. The common implication of the collective model is 
that changes in individual-specific control of resources result in different allocation 
outcomes (Roushdy 2004). Thus, the collective models predict that improvements in 
women’s status, as it translates in improvements in women’s bargaining power, shall 
increase allocation of resources to children.  
   4 
A number of studies have rejected the unitary model view, providing support for 
the relevance of women’s status as a predictor of children’s outcomes. Thomas (1990) 
finds that unearned income in the hands of women affects child’s health more than 
income under the control of men. Quisumbing and Maluccio (2000) reject the unitary 
model in their study of household decision-making process in Bangladesh, Indonesia, 
Ethiopia, and South Africa. The authors find that assets controlled by women have a 
positive and significant effect on expenditure allocations towards children, such as the 
expenditure shares of children’s education, health and clothing. 
The literature on women’s status shows that it is a multidimensional complex that 
comprises multiple characteristics of women and their relations to others (Durrant and 
Zathat 2000, Roushdy 2004). Thus, the control over resources is only one dimension of 
women’s position in the household, and other aspects of women’s individual and family 
characteristics are likely to influence their bargaining-power and their ability to make and 
implement decisions regarding their children. Women’s education, employment, 
marriage and partner’s characteristics are also important aspects of women’s status. In 
this dissertation, following previous studies that conceptualize women’s decision-making 
autonomy as a separate dimension of women’s status (Kabeer 2002; Yabiku, Agadjanian, 
and Sevoyan 2010), I focus on the association between women’s decision-making 
autonomy and children’s schooling and survival chances, as presented in chapters 2 and 
3, while controlling for other characteristics of women’s status.  
 In rural southern Mozambique, a setting where international male migration is 
common, women’s status in the household may also be affected by husband’s absence. 
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Consistent with the view that higher women’s status is beneficial for children’s 
outcomes, studies on the effect of male migration on child wellbeing have argued that 
husbands’ absence due to migration can improve children’s health and education by 
increasing women’s bargaining power within the household. Previous literature has 
shown that men’s migration is associated with greater women’s decision-making power, 
transfer of management responsibilities to women, and increased women’s autonomy (De 
Snyder 1993; Menjívar and Agadjanian 2007; Yabiku, Agadjanian, and Sevoyan 2010). 
If parents have different preferences over investments in children, the shift in power 
within the household promoted by father’s absence might affect the allocation of 
resources and thus outcomes for children (Antman, 2012).  
 However, changing women’s status is only one of the many pathway through 
which father’s migration can be related to children’s outcomes. Male labor migration can 
positively affect child wellbeing through the increased inflow of resources generated by 
remittances. Additionally, father’s migration can have a negative effect on child’s 
outcomes by lowering the household productivity due to the loss of a working adult. 
Moreover, father’s prolonged absence can disrupt previous family arrangements, increase 
marital instability, and change women’s time allocation. An illustration of the effect of 
father’s migration and child’s health outcomes is provided in Chapter 5 of this 
dissertation, where possible pathways for this relationship are further discussed. 
 The empirical evidence offered in this dissertation attempts to take into account 
possible differences by gender of the child. Both women’s status and male migration may 
affect investments made in child’s outcomes differently depending on child’s gender. In 
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settings where parents rely on their children for security at older ages, and where social 
institutions are highly patriarchal, the higher perceived benefit of investing in sons over 
daughters is likely to shape decision regarding spending and care for children (Yount 
2005). In this sense, some studies argue that women’s higher status reinforces parental 
preference for sons. Das Gupta (1990) argues that women with higher autonomy would 
use their higher bargaining power in favor of their male children. However, there is also 
empirical evidence that women’s higher bargaining power can translate into significant 
improvements for daughters (Mansuri 2007).  
 Similarly, the possibility of a gendered effect of parental migration on children’s 
outcomes is debated in the literature. Antman (2012) provides evidence that in Mexico 
father’s migration to the U.S. results in increases in educational attainment for girls but 
not boys. The opposite is found by Meyerhoefer and Chen’s (2011) study on China. They 
find that parental labor migration is associated with a significant delay in the educational 
progress of girls. In this dissertation, all three analyses present models stratified by 
gender of the child in order to further investigate how women’s decision-making 
autonomy and father’s migration affect sons and daughters in rural southern 
Mozambique. 
 
1.2. Mozambique context 
This dissertation uses data from Mozambique, a country of some 23 million 
inhabitants located in southeast Africa. Data come from a representative survey of ever-
married women of reproductive age conducted in 2006, 2009 and 2011 in rural areas of 
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four contiguous districts (total area 5900 square miles, population 625,000) of Gaza 
province in southern Mozambique.  
A former Portuguese colony that became independent in 1975, Mozambique 
experienced civil war during the first fifteen years of independence. Since the end of the 
war in 1992, the country has seen remarkable macroeconomic growth. Yet this growth 
has done little to alleviate the country’s rural poverty (Cunguara and Hanlon 2012), and 
Mozambique remains one of the least developed nations in the world, with an average per 
capita annual income of $440, and adult literacy rate of 55%. (Unicef 2011).  
Since colonial times, Mozambican men have worked in South African mines, and 
this legal migration flow continues to date (CEA/UEM 1997; Crush 2001). The area of 
the study has particularly high levels of out-migration to South Africa. Migration within 
Mozambique, particularly from rural to urban areas, has also been growing rapidly 
(Jenkins 1993; Knauder 2000). Changing migration regimes have been at the root of 
transformations of family and gender systems. Labor migration has also been implicated 
in the spread of the HIV epidemic (Agadjanian, Arnaldo, and Cau 2011; Agadjanian, 
Menjívar, and Cau 2013). Thus Gaza has the highest HIV prevalence of all 
Mozambique’s provinces – around 25-27% among adults aged 15-49 and as high as 30% 
among women of that age (Ministry of Health 2010). 
At the time of Mozambique’s pacification and the first multi-party election in the 
mid-1990s, the country was characterized by poor educational outcomes, worsened by 
the lack of infrastructure, paucity of schools in the rural areas, difficulty in accessing 
areas outside provincial capitals, shortage of teachers and school inputs (Fox et al.  2012). 
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In the two following decades, the country has shown progress in educational indicators, 
such as literacy levels and enrollment rates. With the ongoing expansion of the 
educational system, access to basic education has increased fast, especially in the last 
decade. But despite vast improvements in access to primary education a sizeable share of 
children is left out of school, particularly girls and those in rural areas. The gender gap in 
indicators related to school enrollment and conclusion shows a persistent disadvantage of 
girls. Thus, in 1999, the primary school net enrollment rate (NER)
1
 was 47,4% for males 
and 39,8% for females. Ten years later, NER was already 93% for males and 88% for 
females (Unicef 2011). Gender imbalances are even greater regarding students’ 
persistence in the school system. Primary school conclusion rates were 69% for males, 
versus 48% for females in 2008 (Ministry of Education and Culture 2011). 
Mozambique’s child health indicators have shown considerable improvement in 
the past two decades. Despite the progress, Mozambique still figures among the countries 
with worst child health indicators according to the Unicef (2011). The country saw a 
reduction of its under-five mortality rate from 226 per thousand in 1990 to 135 per 
thousand in 2010 (Unicef 2011). Similarly, the proportion of children classified as 
suffering with chronic malnutrition (stunting) dropped from 48 percent in 2003 to 44 
percent in 2008 (Unicef 2011), prevalence classified as “very high” by the WHO. 
Although generally high, the prevalence of stunting shows important regional differences. 
                                                 
 
 
1
 The primary school net enrolment rate (NER) is the share of children of primary school age who are 
enrolled in primary school expressed as percentage. 
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Gaza, the province where the data used in this dissertation were collected, had one of the 
lowest rates of stunting in the country, 34 per cent in 2008 (Unicef 2011).  
Since 1979, Mozambique implemented the Expanded Program of Immunization 
(EPI) to target seven vaccine-preventable diseases in children and pregnant women.  The 
basic vaccination schedule includes Bacillus Calmette Guerin (BCG), Diphtheria, 
Pertussis, Tetanus and Hepatitis B (DTP+HepB), Polio and measles vaccines. Unicef 
(2012) estimates that the proportion of children who received adequate vaccination 
between 1997 and 2003 increased from 44 to 53 percent. However, the progress in 
vaccination coverage was reversed by 2008, when only 48 percent of children aged 12 to 
23 months had received adequate vaccination for their age. 
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CHAPTER 2 
WOMEN’S DECISION-MAKING AUTONOMY AND CHILDREN’S SCHOOLING 
IN RURAL MOZAMBIQUE 
2.1. Introduction 
The connections between women’s position in the household and children’s 
outcomes have been widely examined in the literature. Evidence from both developing 
and developed countries has shown that when women are in control of household 
resources they are more likely to act for the benefit of their children (Haddad, Hoddinott, 
and Alderman 1997; Quisumbing 2003). The positive effects of women’s autonomy on 
child survival and nutritional status are particularly well documented (Dyson and Moore 
1983; Mason 1984; Caldwell 1986). Following this evidence and the conceptualization of 
women’s decision-making autonomy as a distinct component of women’s status (Kabeer 
2002; Yabiku, Agadjanian, and Sevoyan 2010), this chapter examines the association 
between women’s autonomy and primary school enrollment in resource-limited settings.  
The focus on women’s autonomy seems particularly appropriate when analyzing 
factors affecting primary schooling in a context like rural sub-Saharan Africa, where 
direct pecuniary costs of attending primary school are usually low. In such settings, the 
decision-making process regarding a child’s school enrollment is made not as a function 
of the resources available at the household and the allocation of these resources but in 
relation to the opportunity cost of the child’s labor (Lloyd and Blanc 1996). In addition, 
women’s perception of the opportunity cost of their children’s enrollment may not be the 
same for boys and girls because they play gender-specific roles in economic and 
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domestic activities. The gender bias may be magnified in settings marked by significant 
gender inequalities and rapid changes in the family context due to economic growth, 
modernization and mobility (Yabiku, Agadjanian and Sevoyan 2010).  
This chapter analyzes the relationship between women’s decision-making 
autonomy and children’s schooling and how it differs by child’s gender. Specifically, it 
estimates the effect of women’s decision-making autonomy on the probability of 
attending school for male and female children between 6 and 14 years old. The study uses 
data from a 2009 survey of rural women and their households in a patrilineal setting in 
southern Mozambique. Results show a positive effect of women’s autonomy on the 
probability of being enrolled in primary school for daughters, but not for sons. The effect 
of women’s autonomy is net of other characteristics that might be associated with 
women’s status, and it does not mediate the effect of these characteristics. Results 
indicate that women with a higher level of decision-making autonomy may have a 
stronger preference for girls’ schooling, and may have a greater say in making and 
implementing decisions regarding daughters’ education. The higher value placed in girls’ 
schooling can be a sign of women’s changing ideas about the role of daughters and the 
way they envision their daughters’ future regarding returns for their education. 
 
2.2. Background 
The literature on women’s status supports the view that women’s status is a 
multidimensional complex that comprises multiple characteristics of women and their 
relations to others (Durrant and Zathat 2000, Roushdy 2004). Previous research has 
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typically focused on the relationship between women’s education and work and 
children’s outcomes, showing that higher educational levels and employment are 
positively related to children’s survival chances (Basu and Basu 1991, Hobcraft 1993, 
Cleland 2010) and their schooling (Lam and Duryea 1999, Buchman and Hannum 2001). 
However, more recent research has also emphasized the importance of women’s 
decision-making autonomy for children’s outcomes (e.g. Durrant and Sathar 2000, 
Yabiku, Agadjanian and Sevoyan 2010, Shroff et al. 2011). The concept of women’s 
autonomy is usually defined in terms of women’s ability to formulate, negotiate and carry 
out their preferences (Smith et al. 2003, Ghuman, Lee, and Smith 2006). As a distinct 
dimension of women’s status, decision-making autonomy captures aspects of women’s 
status that are not represented in the conventional measures. Thus Kabeer (2002) argues 
that the ability to make choices and act upon them should be viewed as separate from 
personal resources and outcomes when analyzing women’s empowerment. According to 
her, this dimension encompasses behavioral process like negotiation and bargaining, and 
cognitive process of reflection and analysis. Furthermore, women’s autonomy is a 
relational concept; it designates women’s abilities to articulate choices and make 
decisions relative to those of men (Smith et al. 2003).  
It has been also argued that women with greater autonomy within the household 
would have higher mobility and decision-making ability, characteristics that are 
positively associated with health-seeking behavior for them and their children (Caldwell 
1986; Ghuman, Lee, and Smith 2006). Research on women’s decision-making autonomy 
and children’s outcomes found significant positive effects of autonomy on child 
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nutritional status and survival. Thus, in a recent study on the relationship between 
maternal autonomy and infant nutrition in rural India, Shroff et al. (2011) found that 
mothers with higher participation in household decisions had infants who were less likely 
to be wasted (i.e., suffer from acute malnutrition) and underweight. In a previous study, 
Shroff et al. (2009)’s findings show that higher levels of maternal autonomy and freedom 
to go to the market are negatively correlated with the chances of having a stunted child in 
India. Brunson, Shell-Duncan, and Steele (2009) report a beneficial influence of women’s 
autonomy on child nutrition in Kenya. Hossain et al. (2007)’s research in Bangladesh 
shows that higher levels of women’s autonomy are associated with greater chances of 
post-neonatal and child survival.  
Despite the increasing amount of evidence on women’s autonomy and child 
health-related outcomes, little research has addressed the association between women’s 
autonomy and schooling. Yet, research using various measures of women’s status, such 
as women’s share of the household income or woman being the head of the household, 
has found positive effects of women’s status on school enrollment and attainment 
(Schultz 1990, Lloyd and Gage-Brandon 1994, Bruce and Lloyd 1995). In this study, I 
build upon this research and the literature on autonomy and child health outcomes and to 
examine the association between women’s decision-making autonomy and children’s 
enrollment while controlling for conventional measures of women’s status, such as 
educational level, work outside the household and marital characteristics.    
Following the conceptualization of autonomy as a marker of women’s agency, I 
argue that women’s autonomy might affect children’s schooling separately from 
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conventional static attributes of women’s status.  In this chapter, while accounting for 
conventional characteristics, such as educational level, work outside the household and 
marital characteristics, I focus on the association between women’s decision-making 
autonomy and children’s enrollment net of these characteristics.  
Additionally, the chapter examines whether women’s autonomy may have a 
different impact for enrollment of girls and boys. Previous studies have produced mixed 
results regarding the direction of these effects. Some studies point to a more beneficial 
effect of women’s autonomy for girls’ well-being relative to boys’. Thus, cross-national 
study using data from Bangladesh, Ethiopia, Indonesia, and South Africa found that 
women’s control over household resources reduced gender differences in children’s 
education in Bangladesh, but not in the other three countries (Quisumbing and Maluccio 
2003). Fuller et al. (1995) found that in Botswana mothers were more likely to invest in 
their daughters than were fathers and tended to support their daughters’ schooling more 
equitably in relation to their sons. It has been argued that empowered mothers are better 
able to negotiate social and domestic labor demands faced by their daughters favoring 
their school participation (Schultz 1990; Fuller et al. 1995).  Moreover, higher autonomy 
levels are related to higher mobility and exposure to extra-familial influences, which 
could change the way mothers envision their daughters future and perceived future 
returns for their education (Ahmed and Bold 2004; Yount 2005).  Yet women’s 
autonomy may also be associated with larger gender differences in resources allocated to 
children.  Women with greater power to negotiate their preferences within the household 
may be better able to translate their preferences into outcomes, but their preferences may 
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still be shaped by dominant community gender norms. In contexts with strong 
preferences for sons, or where women’s social and financial well-being depends 
disproportionally on sons, as is typical in patrilineal settings, autonomy may have a more 
favorable effect for boys’ outcomes (Das Gupta 1987, Eswaran 2002).  
Most earlier studies of women’s autonomy and sons’ and daughters’ school 
enrollment have dealt with settings with low school enrollment. In settings where primary 
school enrollment is low in general, gendered costs and benefits of education may be 
different from those where enrollment levels are rising rapidly. This study therefore 
contributes to the literature by focusing on one of such rising-enrollment settings. 
 
2.3. Hypothesis 
Based on the reviewed literature and on the proposed conceptualization of female 
decision-making autonomy, I test the following hypotheses about the association between 
women’s autonomy and school enrollment of co-resident children in rural southern 
Mozambique: 
H1. Women’s decision-making autonomy will have a positive association with 
their children’s enrollment status. 
H2. Women’s decision-making autonomy will have an independent association 
with children’s enrollment and will not mediate the effect of traditional measures of 
women’s status, such as women’s education, employment, and marriage characteristics.  
H3. The association between women’s decision-making autonomy and children’s 
enrollment will vary by child’s gender. Here two alternative hypotheses are tested: 
   16 
H3a: The positive relationship between women’s autonomy and children’s 
enrollment will be stronger for daughters because women with greater decision-making 
autonomy may be more able to negotiate social and labor demands preventing their 
daughters from attending school.  
H3b: The positive relationship between women’s autonomy and children’s 
enrollment will be stronger for sons because in the prevailing patrilineal and patrilocal 
system the real and perceived future returns of schooling are higher for boys than for girls 
and greater decision-making autonomy may help realize the corresponding schooling 
preferences. 
 
2.4. Data and methods 
Data 
The sample of children analyzed in this study comes from a 2009 survey of rural 
women of reproductive age in four districts of Gaza province in southern Mozambique. 
The survey, conducted in 56 villages (14 per district) was a second wave of a longitudinal 
study that started with a survey in 2006. The 2006 sample consisted of 1680 women (420 
per district, 30 per village, one woman per household). The 2009 wave of data collection 
was carried out among women still living within the study area or could be located 
elsewhere (N=1314, 78% of the 2006 sample). A refresher sample was randomly selected 
to replace women lost to follow up. The total sample of the 2009 survey was 1772 
women.   
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The survey collected detailed demographic and socioeconomic information, 
including reproductive behavior, husband’s migration history, household material status, 
and HIV-related characteristics. The questionnaire also contained a battery of questions 
measuring women’s decision-making power. The survey also collected information on 
school enrollment of all household members. The analytical sample of this study consists 
of the survey respondents’ children between 6 and 14 years old living with their 
biological mothers who were in a marital relationship at the time of the survey (N=2026). 
Dependent variable 
The dependent variable is whether or not a child is enrolled in school at the time 
of the survey. Information on school enrollment comes from the question “Is he/she 
studying now?”, asked about every member of the household.  Measures of current 
school enrollment have been shown to be more informative than number of years of 
schooling (attainment) in sub-Saharan Africa: given frequent mobility of children 
between households and the lack of information on previous households of residence, 
current enrollment is more directly related to children’s current inputs (Lloyd and Blanc 
1996).  
Independent variable 
Women’s autonomy is a multidimensional concept and simplifications must be 
made in order to generate a synthetic measure. For the purpose of this study, only aspects 
related to decision-making autonomy are being considered in our index. Our indicator is a 
modified version of the scale developed by Yabiku, Agadjanian and Sevoyan (2010) and 
is constructed from questions on women’s autonomy to engage in seven different 
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activities, with responses following a 3-point Likert scale. For each of those activities, 
women were asked if they (i) would need to ask their husband’s or his relatives’ 
permission to do them, (ii) would just need to inform them, or (iii) whether even 
informing them would not be necessary. The seven activities were: to visit her parents or 
other relatives who live outside of this community; to visit a friend or neighbor who lives 
in this community; to go to the city or a district capital to buy or sell something or to take 
care of some other business; to spend money on family needs (such as food, school 
materials, clothes for children); to spend money on her personal needs (such as clothes, 
shoes, or earrings); to get a job or to engage in commerce; and to do an HIV test. For 
each of the seven activities, responses were scored 0, 1 or 2, based on the three possible 
answers listed above. A reliability analysis to assess whether the seven items are 
interrelated produced a Cronbach’s alpha of 0.91, indicating high internal consistency. 
However, the accuracy of responses to this type of behavioral self-assessment questions 
depends on a variety of factors such the circumstances of interview and interviewer-
respondent rapport. To ensure a starker contrast between higher and lower levels of 
autonomy, I chose to condense this range into a categorical indicator with two values—
those among whom the average of the seven responses were at least one standard 
deviation above the mean vs. the rest.  
Control variables 
The statistical model controls for women’s sociodemographic characteristics and 
those of their marriages. In examining the effect of women’s decision-making autonomy 
on enrollment, it is important to include in the analysis factors associated with other 
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dimensions of women’s status. For example, the autonomy construct could simply 
mediate the relationship of various attributes of women’s status with schooling. To 
confirm hypotheses H2 I therefore need to show that decision-making autonomy has a 
significant positive effect on enrollment net of the women’s characteristics that have been 
traditionally shown to affect children’s schooling. Thus women’s educational level is 
related both to children’s schooling and to women’s autonomy level. Women with higher 
educational level are more likely to value education and to support their children 
schooling. At the same time, it is known that women with more education also have 
higher levels of autonomy. The inclusion of women’s education intends to control for this 
important predictor of children schooling but also to separate it from women’s decision-
making autonomy. Similarly, I control for women’s work outside the household. 
Women’s autonomy level is also likely to increase with their age. The sample consists 
only of women in reproductive ages, with most women being between 20 and 35 years 
old. Therefore, three age categories are included as dummy variables: indicating if 
woman is younger than 26 years old, between 26 and 30, or 31 years old or older.  
I included a set of marriage characteristics to account for aspects of women’s 
status related to their current marital relations. Bargaining power within marriage is likely 
to depend on the age and educational gaps between husband and wife. I included a 
dummy variable indicating whether or not the husband has 4 or more years of schooling 
than his wife. In addition, a set of dummies for the spousal age gap were included: 
husband is 5 to 9 years older, 10 to 14, or 15 years older or more. Husband who is less 
than 5 years older is the omitted category. A large proportion of women reported not 
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knowing their husbands’ age or educational level, and an additional dummy variable was 
created to control for the lack of this information.  
Other marriage characteristics may have a significant impact on spousal 
relationships, women’s status and consequently children’s schooling. Models include a 
variable indicating if husband has paid bridewealth, partially or completely, versus no 
payment at all. A dummy variable accounting for polygyny was also included, as well as 
an indicator if the woman co-resided with any adult in-laws (in most cases, husband’s 
parents or siblings). Because male outmigration is common in the area and previous 
studies have shown a strong effect of husband’s migration on several family outcomes 
(Agadjanian, Yabiku, and Cau 2011; Yabiku, Agadjanian, and Cau 2012), models control 
for husband’s migration status. Notably, the influence of paternal migration status on 
children’s schooling may also be related to women’s status.  As discussed by Yabiku, 
Agadjanian and Sevoyan (2010), women whose husband is a migrant are more likely to 
have greater autonomy, which can be beneficial for children’s outcomes.     
To account for potentially confounding factors in the relationship between 
women’s autonomy and child’s enrollment, I include a set of other controls in our 
multivariate analysis. Models include the characteristics typically associated with child’s 
educational outcomes (Knodel and Wongsith 1991; Buchman and Hannum 2001): child’s 
age, sex, and presence of children of school age living in the household (aged 6 to 14). 
Because birth order and sex composition of siblings have been shown to be related to 
educational outcomes (Butcher and Case 1994, Alderman and King 1998) the 
information on presence of school age children in the household was disaggregated into 
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four different dummy variables: older female sibling, older male sibling, younger female 
sibling, and younger male sibling.  The presence of very young children in the household 
was found to be associated with a lower probability of attending school by older children 
because of the tradeoff between the enrollment of school-age children and their domestic 
labor on childcare (Lloyd and Blanc 1996); the presence of children younger than 5 years 
old in the household was therefore also included as a control.  
An index of household’s standard of living based on ownership of selected 
consumer goods (radio, bicycle, car or motorcycle), household’s possession of cattle (a 
dichotomy) and size of agricultural land were included to account for the household 
socioeconomic status. Distance to nearest town and presence of a clinic at the village was 
introduced as measures of proximity to urban areas and access to public services, 
respectively. In addition, a dummy variable for whether there is a school offering primary 
education in the village controls for variation in enrolment due to differences in access to 
the school system.   
Methods 
In this chapter, I use multilevel logistic regression for binary outcomes to predict 
the probability of a child being currently enrolled. Because of the design of the survey 
sample, in which the primary unit of analysis was the woman, observations are not 
independent when I change the focus to children. Children are clustered within 
respondents’ specific household, and therefore women’s characteristics are repeated for 
children living in the same household.  To account for this non-independence of 
observations I fitted a two-level model with children in the first level and women in the 
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second level. Three sets of models were fitted: one for all children and one model for 
children of each sex. Models were estimated using the GLIMMIX procedure in SAS 9.3.   
 
2.5. Results 
Table 2.1 shows bivariate associations between woman’s decision-making 
autonomy and child’s enrollment status. Overall, there seems to be a positive association 
between women’s autonomy level and school enrollment. Over 12% of boys and 14% of 
girls between 6 and 14 years old whose mother has a relative low level of decision-
making autonomy are not enrolled in school. In contrast, about 11% of boys and 9% of 
girls living with a mother with a higher level of decision-making autonomy are not 
enrolled.  Moreover, the bivariate association between mother’s decision-making 
autonomy level and children’s enrollment suggests differences by child’s sex. Although 
both boys and girls whose mothers have lower decision-making autonomy are more 
likely to be out of school than children of women with higher decision-making autonomy, 
girls seem to be considerably more affected by their mothers’ lower level of autonomy.  
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Table 2.1: Percent of children enrolled according to women’s decision-making 
autonomy level and child’s sex, rural southern Mozambique 2009 
    Not enrolled Enrolled 
Women's decision-making 
autonomy: 
N Males Females Males Females 
High decision-making 
autonomy 
1238 10.77 9.40 89.23 90.60 
Low decision-making 
autonomy 
788 12.04 14.70 87.86 85.03 
Total 2026         
Source: Childbearing Dynamics in a Setting of High HIV Prevalence and Massive ART Rollout Survey, 
2009. 
 
Table 2.2 presents the distribution of children’s enrollment status by several 
sociodemographic characteristics. Children who are currently not attending school differ 
from their enrolled counterparts in various individual, maternal, and household 
characteristics. Factors related to children’s enrollment have been well study in the 
literature (Buchmann and Hannum 2001, Huisman and Smits 2009) and are only briefly 
discussed here based on Table 2.2. Enrolled children tend to come from households with 
more material possessions and are more likely to live in households that own cattle and 
have more agricultural land. Similarly to women’s decision-making autonomy level, 
women’s education is positively associated to enrollment.  Thus, 96% of children whose 
mothers have 5 years or more of schooling are currently enrolled in school, in contrast 
with an enrollment rate of 84% for children whose mothers have no formal education. 
Couples’ difference in educational level also shows a small but positive association with 
children’s enrollment. However, the larger differences in enrollment rates regarding 
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marital characteristics seem to be between children whose mothers know their partner’s 
age and educational level, and those who do not. In congruence with previous research 
(e.g. Edwards and Ureta 2003, Mansuri 2006), children whose mother’s partner is a 
migrant are more likely to be in school than their counterparts whose mother’s partner 
has not migrated. The enrollment rate is around 93% for children with a migrant father, 
and 87% for those with a non-migrant one.  
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Table 2.2: Descriptive statistics (mean and percentages) of children, women, and 
household characteristics according to child’s enrollment status, rural southern 
Mozambique 2009 
  Not enrolled Enrolled 
  % % 
Total 10.37 89.63 
   Child's characteristics 
  Age (mean) 8.62 9.28 
Age squared (mean) 82.12 91.91 
Female 10.35 89.65 
Male  10.38 89.62 
Woman's characteristics 
  Age 
  25 or less 11.28 88.72 
26 to 30 7.50 92.50 
31 or more 11.48 88.52 
Education 
  No education 16.03 83.97 
1 to 4 years 10.20 89.80  
5 years or more 4.39 95.61 
Work 10.29 89.71  
Does not work 11.61 88.39 
Marriage characteristics 
  Husband-wife educational gap 
  Less than 3 years 9.88 90.12 
4 years or more 11.97 88.03 
Doesn't know husband's educational level 14.29 85.71 
In polygamous union 11.07 88.93 
Not in polygamous union 10.20 89.80 
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Table2.2: Descriptive statistics (mean and percentages) of children, women, and 
household characteristics according to child’s enrollment status, rural southern 
Mozambique 2009 (continued) 
  Not enrolled Enrolled 
  % % 
Husband-wife age gap 
  Less than 5 years 11.43 88.57 
5 to 9 years 6.81 93.19 
10 to 14 years 10.48 89.52 
15 years or more 12.88 87.12 
Doesn't know husband's age 14.23 85.77 
Bridewealth has been paid 9.35 90.65  
Bridewealth has not been paid 10.81 89.19 
Migrant husband 7.02 92.98  
Not a migrant 13.27 86.73 
Siblings 
  Younger female sibling 7.89 92.11 
Younger male sibling 8.63 91.37  
Older female sibling 12.10 87.90 
Older male sibling 13.36 86.64 
Sibling aged less than 5 years  11.18 88.82 
Household's characteristics 
  Household economic status scale (mean) 1.80 2.06 
Size of agricultural land (mean, in hectare) 1.66 1.82 
Own cattle 10.31 89.69  
Village 
  Distance to nearest town (mean, in kilometers) 35.84 29.05 
Primary school in the village 7.08 92.92  
Clinic in the village 11.01 88.99  
N 210 1816 
Source: As for Table 2.1. 
 
Table 2.3 presents the parameter estimates (log odds) and standard errors from the 
random intercept logistic regression models. To assess the effect of women’s decision-
making autonomy on children’s enrollment two different models were estimated for the 
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total sample and for male and female children separately. In each pair of models, Model 1 
includes the effect of women’s status characteristics and other sociodemographic 
predictors on child’s enrollment. Model 2 adds women’s decision-making autonomy 
level to the previous model.  
Consistent with the literature, Model A.1 shows a significant positive effect of 
women’s education on their children’s chances of being enrolled in school. The effect of 
mother’s education on enrollment is statistically significant for both boys and girls but is 
much stronger for the latter. However, other women’s status characteristics seem to 
operate differently by gender of the child. A smaller educational gap is associated with 
higher likelihood of being enrolled for sons’, while a smaller age gap between spouses 
seems beneficial for daughters’ enrollment.   
Husband’s migration is also positively related with the likelihood of being enrolled 
for daughters but not for sons. Because the model is controlling for household economic 
conditions, husband’s migration could be affecting daughter’s enrollment through its 
relationship to women’s status. As discussed previously, partner’s migration, in addition 
to providing the household with material resources, has been shown related to greater 
independence of women, which could lead to increased well-being of children living in 
the household. 
The second model in each pair of models adds the women’s decision-making 
autonomy level to tests the hypotheses that this aspect of women’s status affects the 
likelihood of being enrolled among children, regardless of other factors associated to 
women’s status (H2). As the results show, decision-making autonomy does not mediate 
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the effect of other women’s and marriage characteristics: the effects of women’s 
education and age, and age gap between spouses remain statistically significant even after 
the introduction of decision-making autonomy in the model.  
At the same time, contrary to our expectation (H1), the overall effect of women’s 
autonomy on enrollment (Model A.2) is not statistically significant. However, when I 
look at the effect of women’s decision-making autonomy by gender (Models B.2 and 
C.2), it is possible see that it has a positive and significant effect on daughters’ chances of 
being enrolled in school but has no effect on sons’ enrollment. 
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Table 2.3: Effect of women’s decision-making autonomy level on child’s enrollment, rural southern Mozambique 2009 
  A. All children B. Males C. Females 
 
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 
B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) 
Decision-making autonomy n.a. 0.33(0.25) n.a. 0.21(0.28) n.a. 0.74(0.27)** 
Women’s characteristics 
      Age (omitted= 25 or less) 
      26 to 30 0.46(0.37) 0.48(0.37) -0.24(0.65) -0.25(0.65) 0.88(0.51) 0.84(0.52) 
31 or more -0.08(0.37) -0.08(0.37) -0.78(0.64) -0.83(0.64) 0.17(0.50) 0.05(0.51) 
Education (omitted= no education) 
      1 to 4 years 0.66(0.2)** 0.67(0.2)** 0.64(0.30)* 0.67(0.3)* 0.78(0.28)** 0.87(0.28)** 
5 years or more 1.27(0.29)*** 1.29(0.29)*** 0.91(0.40)* 0.92(0.4)* 1.99(0.47)*** 2.10(0.48)*** 
Work -0.13(0.2) -0.12(0.2) -0.01(0.29) -0.01(0.29) -0.14(0.27) -0.06(0.28) 
Marriage characteristics 
      Husband-wife educational gap (omitted= 
3 years or less) 
      4 years or more 0.45(0.26) 0.49(0.26) 0.85(0.41)* 0.87(0.41)* 0.12(0.34) 0.14(0.35) 
Does not know husband's education level -0.79(0.38)* -0.79(0.38)* -1.12(0.56)* -1.13(0.56)* -0.60(0.52) -0.57(0.53) 
Husband-wife age gap (omitted= less than 
5 years) 
      5 to 9 years 0.52(0.24)* 0.51(0.24)* 0.31(0.33) 0.29(0.33) 0.80(0.35)* 0.77(0.35)* 
10 to 14 years -0.02(0.3) -0.04(0.3) -0.02(0.43) -0.05(0.43) 0.07(0.42) 0.02(0.42) 
15 years or more 0.34(0.38) 0.35(0.38) 0.17(0.50) 0.16(0.5) 0.81(0.59) 0.83(0.59) 
Does not know husband’s age -0.06(0.42) -0.06(0.42) -0.03(0.56) -0.01(0.56) -0.32(0.64) -0.22(0.64) 
Polygyny 0.18(0.21) 0.18(0.21) -0.01(0.29) 0.00(0.29) 0.32(0.30) 0.31(0.30) 
Co-residence with in-laws -0.01(0.2) -0.02(0.2) 0.06(0.29) 0.06(0.29) -0.31(0.29) -0.35(0.29) 
Bridewealth paid 0.01(0.19) 0.03(0.19) -0.14(0.27) -0.12(0.27) 0.10(0.27) 0.17(0.27) 
Migrant husband 0.53(0.19)** 0.51(0.19)** 0.42(0.28) 0.40(0.28) 0.81(0.28)** 0.76(0.28)** 
2
9
 
   30 
Table 2.3: Effect of women’s decision-making autonomy level on child’s enrollment, rural southern Mozambique 2009 
(continued) 
  All children Males Females 
 
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 
 B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) 
Child’s characteristics 
      Age 2.08(0.28)*** 2.07(0.28)*** 1.74(0.40)*** 1.74(0.40)*** 2.61(0.44)*** 2.68(0.44)*** 
Age squared -0.1(0.01)*** -0.1(0.01)*** -0.08(0.02)*** -0.08(0.02)** -0.12(0.02)*** -0.12(0.02)*** 
Female 0.04(0.16) 0.04(0.16) n.a. n.a. n.a. n.a. 
Siblings 
      Younger female sibling 0.08(0.23) 0.09(0.23) 0.21(0.33) 0.21(0.33) -0.02(0.32) -0.05(0.32) 
Younger male sibling -0.12(0.24) -0.11(0.24) 0.10(0.33) 0.11(0.33) -0.56(0.36) -0.57(0.36) 
Older female sibling -0.38(0.2)* -0.39(0.2)* -0.86(0.27)** -0.85(0.28)*** 0.10(0.30) 0.08(0.30) 
Older male sibling -0.08(0.2) -0.08(0.2) -0.25(0.29) -0.24(0.29) 0.16(0.29) 0.15(0.29) 
Sibling aged less than 5 years  -0.1(0.18) -0.11(0.18) 0.09(0.25) 0.10(0.25) -0.32(0.25) -0.30(0.25) 
Household’s characteristics 
      Household economic status scale 0.2(0.09)* 0.21(0.09)* 0.24(0.13) 0.24(0.13) 0.17(0.13) 0.17(0.13) 
Size of agricultural land 0.1(0.07) 0.09(0.07) 0.13(0.10) 0.12(0.10) 0.10(0.10) 0.07(0.10) 
Own cattle 0.04(1.06) 0.02(1.06) -0.65(1.62) -0.67(1.61) -0.22(1.46) -0.60(1.47) 
Village 
      Distance to nearest town -0.01(0)** 0.00(0.00)** 0.00(0.00) 0.00(0.00) -0.01(0.00)** -0.01(0.00)* 
Primary school in the village 0.77(0.2)*** 0.79(0.2)*** 1.08(0.29)*** 1.09(0.29)*** 0.63(0.28)* 0.70(0.28)* 
Clinic in the village 0.21(0.2) 0.22(0.2) -0.08(0.29) -0.09(0.29) 0.54(0.28) 0.62(0.28)* 
       N 2026 2026 1021 1021 1005 1005 
Source: As for Table 2.1. * p<.05; ** p<.01; *** p<.001. 
3
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Even when controlling for the marital and individual characteristics that are also 
related to women’s ability to make decisions regarding children, decision-making 
autonomy holds an independent positive effect on daughters’ enrollment. This supports 
the hypothesis about positive effect of autonomy on daughters’ schooling (H3a) and is 
consistent with the interpretation that higher decision-making autonomy as a separate 
aspect of women’s status and has an effect on daughters’ enrollment that cannot be 
explained solely by mothers’ educational level or marriage characteristics. Notably, as in 
the overall model, in the gender-specific models the effects of other aspects of women’s 
status on daughters’ schooling are not mediated by women’s decision-making autonomy. 
The effects of several other variables are also noteworthy. Older children are 
more likely to be enrolled, which is consistent with Mozambique’s high age-grade 
distortion rates and late enrollment (Wils 2004). Proximity to the nearest town, which is a 
proxy for overall community development, is associated with greater likelihood of being 
enrolled for both males and females, while the presence of a health clinic in the village is 
related to higher chances of enrollment for females only. Not surprisingly, the existence 
of a primary school in the village is positively associated with enrollment for boys and 
girls alike. 
 
2.6. Discussion  
The literature on the effects of women’s autonomy on child well-being have 
consistently found positive effects of women’s autonomy on child’s survival, nutrition 
and health (Caldwell 1986, Shroff et al. 2011). Studies on the effect of female autonomy 
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on child’s schooling are fewer, and their results indicate that women’s higher autonomy 
may lead to better educational outcomes for children based on the argument that 
household resource allocation is biased, and children are better off when women have 
more control over family’s resources (Lloyd and Blanc 1996). In a setting like rural 
Mozambique, where education is free and therefore pecuniary costs of education are 
minimal, the decision to send a child to school may be less related to a family’s ability to 
incur educational costs and instead more associated with the opportunity cost of 
children’s time and the perceived returns to children’s education. Therefore, the power to 
influence children’s chances of enrollment would depend not so much on control over 
resources but rather on the ability to make independent decisions regarding family affairs 
and in particular, regarding children.  
This chapter’s results show that having a higher level of mother’s decision-
making autonomy affects girls’ enrollment above and beyond the conventional measures 
of women’s status.  However, women’s decision-making autonomy has no significant 
effect on sons’ chances of enrollment. It could be expected that mothers could have 
gender preferences regarding children’s schooling, but not necessarily for their daughters.  
On the contrary, mothers could have a preference for son’s schooling in a patrilineal and 
patrilocal setting such as southern Mozambique because daughters leave their parental 
household after marriage, and women depend mainly on their male sons at older ages. 
Previous studies have presented evidence in support of this argument, showing that 
mothers would use their greater autonomy to better implement their preferences for sons 
(Das Gupta 1987). Nonetheless, our results indicate that sons’ chances of enrollment are 
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not affected by their mothers’ greater decision-making ability, while daughters can 
significantly benefit from it.   
This positive effect of women’s autonomy on daughters’ enrollment is consistent 
with previous studies showing that women’s control over resources can improve 
daughters’ schooling (e.g., Schultz 1990, Fuller et al. 1995, Lloyd and Blanc 1996). This 
study provides evidence that benefits of mother’s decision-making autonomy for their 
daughters’ schooling remain non-trivial even as the overall enrollment levels rise. With 
data at hand, we cannot draw definitive conclusions about the pathways through which 
women’s decision-making autonomy may affect their daughters’ enrollment. I suggest, 
however, decision-making autonomy, as measured in this study, refers to a broader set of 
daily decisions than those related to the household economy. It includes women’s 
perception of their ability to move, to work, and to relate with family, friends and 
neighbors. By having higher autonomy, I argue, women may be exposed to extra- 
familial influences affecting the way they envision their daughters’ future (Yount 2005). 
Moreover, it is possible that greater decision-making autonomy may enable women to 
negotiate labor demands for daughters within the household, minimizing the tradeoff on 
girls’ time between school and domestic activities.  
In sum, the findings presented here suggest that women with greater ability to 
make decisions in this context tend to benefit their daughters’ schooling and indicate the 
need for considering a broader set of autonomy-related characteristics when examining 
the effect of women’s status on children’s educational outcomes. As Mozambique and 
many other sub-Saharan countries strive both to raise the overall school enrollment rates 
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and to close the gender enrollment gap, policy-makers should take into account the 
potential gendered benefits of women’s decision-making autonomy. 
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CHAPTER 3 
WOMEN’S DECISION-MAKING AUTONOMY AND UNDER-FIVE MORTALITY 
IN RURAL MOZAMBIQUE 
3.1. Introduction 
Studies focusing on investments in children in less developed countries have 
demonstrated the importance of women’s status as a determinant of child’s outcomes 
(e.g. Haddad, Hoddinott, and Alderman 1997; Quisumbing 2003; Shroff et al. 2009). 
Moreover, previous research has included women’s status as a relevant factor in 
explaining health inequalities among young children (Desai and Alva 1998; Kishor 2000, 
Smith et al. 2003, Basu and Koolwal 2005, Shroff et al. 2009). Women’s lower status is 
associated with less control over resources, lower decision-making power in the 
household and children’s affairs; less access to health services, more mobility and time 
constrains (Smith et al. 2003). These factors have been shown to be related to women’s 
ability to provide care for their children, as well as to demand health services for them.  
In a setting with important gender imbalances and poor health outcomes like 
Mozambique, it is relevant to better understand how maternal status can help improving 
children’s chances of surviving. Under-five mortality rate dropped from 226 per thousand 
in 1990 to 135 per thousand in 2010 (Unicef 2013). Despite the recent progress, 
Mozambique still figures among the countries with poorest child health indicators 
according to the Unicef (2013). 
Although several dimensions of women’s status have been shown in the literature 
to be associated with child’s health, this chapter contributes to this literature by focusing 
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specifically on the effect of women’s decision-making autonomy on under-five mortality. 
Using survey data from 2006 and 2009 for children between 0 and 5 years old, this 
chapter analyzes how women’s self-reported decision-making power affects children’s 
survival chances. Another contribution of this chapter is to assess whether these 
associations vary by sex of the child. Results show a negative and significant impact of 
decision-making autonomy on under-five mortality, net of other characteristics related to 
women’s status. When the analysis is conducted by sex of the child, the effect of 
mother’s decision-making autonomy holds only for sons, and it is not significant for 
daughters.    
 
3.2. Background 
The relevance of women’s status for children’s health has been well discussed in 
the literature. Studies have demonstrated that higher women’s status is correlated with 
child’s better nutrition (Smith et al. 2003; Frost, Forste, and Haas 2005; Guha-Khasnobis 
and Hazarika 2006; Ackerson and Subramanian 2008), higher levels of immunization 
(Desai and Alva 1998; Basu and Koolwal 2005), and lower child mortality (Mason 1984, 
Caldwell 1986, Basu and Koolwal 2005).  
For the study of child mortality specifically, Das Gupta (1990) argues that 
analyzing the association of women’s status and child mortality is an important addition 
to the framework proposed by Mosley and Chen (1984) to the study of child survival. 
Mosley and Chen’s framework integrates the medical and social approaches to the study 
of child mortality. They identify five groups of proximate determinants of child’s health: 
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factors related to the mother (age, parity, birth interval), environmental contamination, 
deficient nutrition, injury, and personal illness control (Mosley and Chen 1984). These 
proximate determinants are subject to the influence of socioeconomic and contextual 
characteristics, such as household wealth and individual productivity (education and 
occupation). According to Das Gupta (1990), the framework implies that socioeconomic 
characteristics would be responsible for explaining mortality differences across 
households within the same community because these households would have the same 
community-level conditions and would be influenced by the same culture. However, the 
author shows that after controlling for the proximate determinants proposed by Mosley 
and Chen, and for households’ and individuals’ socioeconomic characteristics, there is a 
clustering of deaths within households that is significantly associated with mother’s 
educational level and autonomy (Das Gupta 1990).  
Because women’s status is a complex and multidimensional concept, empirical 
work on its effects on child’s health outcomes has taken various approaches depending 
on the aspect of status being analyzed. Thus, the seminal work by Caldwell (1979) on 
Nigeria brought attention to the importance of mother’s education for the survival of 
children. According to Caldwell (1979), maternal education increases mother’s ability to 
interact with modern world, including interaction with medical personnel. Moreover, 
mother’s education shifts the power structure of the family, giving educated women 
greater control over decisions regarding their children (Caldwell 1979). Since Caldwell 
(1979)’s work, a considerable body of research has demonstrated the relevance of 
mother’s education to child mortality. Studies have shown that more educated mothers 
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would have better practices in child feeding and care, as well as a number of skills related 
to health, socioeconomic aspirations, and interpersonal behaviors that could affect child’s 
survival chances (LeVine et al. 1994, Frost, Forste, and Haas 2005).  
However, as shown by Desai and Alva (1998), the relationship between mother’s 
education and child’s health is context-dependent and is frequently attenuated by 
household socioeconomic status and community characteristics. For instance, the effect 
of mother’s education can be hard to capture in settings with very low levels of formal 
schooling and little variability of educational level, as discussed by Jani et al. (2008). In 
fact, Hobcraft (1993) shows that the effect of maternal education on child mortality is the 
weakest in Sub-Saharan Africa, compared with the Americas, Asia and North Africa. He 
argues that the weaker effect of maternal education on child mortality may be due to 
several factors, such as the lower penetration of formal education in sub-Saharan 
countries; the poorer health infrastructure, which inhibits educated mother’s ability to 
take advantage of their human capital; and poorer data quality (Hobcraft 1993).  
Studies that examine child’s health outcomes and women’s status frequently use 
proxy measures of status instead of its determinants (education, employment, 
socioeconomic status). Freedom of movement has been shown to be related to higher 
levels of use of health services (Bloom, Wypij, and Das Gupta 2001, Shroff et al. 2009). 
Studies looking at women’s control over household resources suggest that women’s 
control over assets is important for household food security and consequently for child’s 
health because they are more likely to invest in healthcare and nutrition (Roushdy 2004; 
Amin and Li 2008, Shroff et al. 2009).  
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The literature on the role of women’s autonomy for child outcomes has often 
argued that investments in children depend on intra-household resource allocation, which 
could be affected by gender inequalities in the household. Discussion about how this 
decision-making process is made within the household dates back to Becker (1965, 
1981)’s “new home economics” model. The model considers the household as a 
monolithic unit, in which members pool their time and resources in order to maximize the 
collective benefit instead of their individual gains. In contrast to this view, a number of 
studies have provided evidence supporting theories of bargaining, or “co-operative 
conflict” (Schultz 1990; Thomas 1990; Duraisamy and Malathy 1991; Bruce, Lloyd, and 
Leonard 1995; Hoddinott and Haddad 1995). Thus, the decision-making process within 
the household would depend on individuals’ bargaining power. Studies have shown that 
in families in which women have higher decision-making power the proportion of 
resources devoted to children is greater than in families where women do not play an 
important role in the decision-making process (Duraisamy and Malathy 1991; Handa 
1996).  
According to Eswaran (2002), the difference in the optimal allocation of resources 
regarding children for mothers and fathers is due to the fact that women have to bear 
most of the costs associated with childrearing. They suffer a considerable income loss 
during pregnancy, childbirth and childrearing because they might become unavailable for 
work. Moreover, they incur in health risks during childbearing, especially in developing 
countries. In this sense, the benefits of having children are equally shared by the couple, 
but the costs related to it are disproportionately borne by women. As Eswaran (2002) 
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argues, because of the difference in the cost and benefits of having children between men 
and women, men would be more inclined to have more children because of the negligible 
share of costs in bearing children and small costs of raising them. In contrast, women, 
anticipating the risk of child mortality would try to invest more in healthcare and other 
aspects related to improving the survival chances of the children already born. Therefore, 
an increase in women’s decision-making autonomy should reduce child mortality.   
Moreover, as pointed out by Desai and Johnson (2005), women’s decision-
making power is related to child’s health in ways other than resource allocation. 
According to the authors, health-enhancing behaviors such as better hygiene, treatment 
procedures, feeding practices and routine vaccination depend on decisions on time 
allocation (Desai and Johnson 2005). Women with higher decision-making autonomy 
may be better able to determine if the child is being given a proper diet, as well as have 
easier access to health care without having to ask for permission of the husband or 
mother-in-law. Hence, they are able to address the child’s needs more efficiently (Desai 
and Johnson 2005). The authors analyzed the association between women’s decision-
making autonomy and several children’s health outcomes in 12 different countries, and 
found that mother’s higher decision-making power is related to lower levels of child 
mortality. Moreover, child mortality was found to be negatively affected by mother’s 
ability to access health services (Desai and Johnson 2005). 
Apart from using direct indicators of women’s decision-making autonomy, 
studies have also looked at characteristics that depict source of power within marriage, 
such as customs regarding marriage and partner’s characteristics. Adato, Mindek, and 
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Quisumbing (2000) find that characteristics of husbands and wives are the most 
important predictors for decision-making patterns in six communities in Mexico. Besides 
the effect of extra-household structures and gender beliefs, bargaining power within the 
household would be highly related to the human and physical capital each one brings to 
the marriage (Adato, Mindek, and Quisumbing 2000). Wives have higher decision-
making power when there is a small age and educational difference between spouses 
(Adato, Mindek, and Quisumbing 2000). Kishor (2000) findings on women’s 
empowerment and child’s health in Egypt suggest that small age difference between 
partners were associated with higher chances of survival for children.  
Living arrangements characteristics such as co-residence with in-laws and type of 
relationship (cohabitation, marriage, casual) have an effect on the marriage’s balance of 
power (Blanc 2001). The practices of patrilineal and patrilocal residence, in which a son 
remains at his father’s residence after marriage but a married daughter moves into her 
husband’s family household, may reduce women’s decision-making ability because 
marital kin have authority over family decisions (Warner, Lee, and Lee 1986, Balk, 1997, 
Yount 2005). On the other hand, patrilineal marriage systems could enhance marriage 
stability because it transfers her reproductive power to her husband’s family through 
payment of bridewealth (Gaje-Brandon 1993, Arnaldo 2004). In such systems, divorce is 
more difficult because bridewealth has to be returned in case of separation. Ogbu (1978) 
argues that bridewealth is a form of legitimation of marriage in some African societies, 
and it is a practice that would enhance rather than diminishes the status of women in that 
context. 
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The degree of marital commitment could affect women’s decision-making power, 
and consequently affect child’s health. In their work using Brazilian data, Rao and 
Greene (1991) argue that women rarely opt for a consensual union, but stay in less stable 
arrangements because their partners will not agree to a legal marriage. Desai (1992)’s 
study on child’s health and family structure in Latin America and West Africa shows 
evidence of the negative relationship between union instability and child’s health. 
According to the study, children living in consensual unions, outside of unions, and in 
polygynous marriages are more likely to have poorer health than children in formal 
unions (Desai, 1992).  
As discussed in the previous chapter, more recent research on women’s autonomy 
and child’s outcomes has given attention to the effect of women’s decision-making 
autonomy on investments in children (e.g., Durrant and Sathar 2000, Shroff et al. 2011). 
In this case, women’s decision-making autonomy is conceptualized as an independent 
dimension of women’s status. The decision-making autonomy measure would capture 
aspects of women’s status that are not represented in the conventional measures usually 
included in studies of women’s status, such as education, employment, marriage and 
partner’s characteristics. In this sense, Kabeer (2002) argues that the ability to make 
choices and act upon them should be viewed as separate from personal resources and 
outcomes when analyzing women’s empowerment. As in the analysis presented in 
Chapter 2, the analysis conducted here will test for the relevance of women’s decision-
making autonomy as a distinct dimension of women’s status in affecting children’s 
survival chances. 
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Finally, there is no consensus in the literature regarding the existence and the 
direction of gender bias in the effect of different dimensions of women’s status on child 
mortality. It has been suggested that higher female literacy have a greater effect on 
daughters’ survival, relative to sons’ (Bourne and Walker 1991). Moreover, Rosenzweig 
and Schultz (1982) examined the relationship between employment opportunities for 
adult women and child survival and found that improved employment for mothers tended 
to raise daughters chances of survival. Similarly, Kishor (1993) finds that higher female 
labor participation is negatively correlated with female disadvantage in child survival. 
The author also shows that daughters’ mortality is lower where the incidence of patrilocal 
exogamy is lower (Kishor 1993). As discussed by Murthi et al. (1995), the mechanisms 
underlying the relationship between women’s improved status and higher daughters’ 
survival are unclear. They argue that improved status can: (1) raise the perceived future 
returns of investments on girls; (2) lower the value of bridewealth and lower women’s 
dependence on adult sons at older ages, if the higher status is related to higher 
participation in the labor market; (3) raise women’s bargaining power and their ability to 
resist male pressure to discriminate in favor of sons (Murthi et al. 1995).  
At the same time, there is evidence that increased status of women can influence 
gender bias in the opposite direction. Thus Das Gupta (1990) argues that educated 
mothers may become more effective in discriminating against their female children. The 
author finds that relative excess of mortality of second and higher-order daughters was 
higher for more educated women (Das Gupta 1990). Eswaran (2002) argues that in 
societies where old age security is provided mainly by sons, and rarely by daughters, 
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female children are discriminated against in term of health care expenditures. According 
to him, unless female autonomy extends beyond the household and enable daughters to 
support their parents at old ages, greater maternal autonomy only increases the gap in 
household expenditures in favor of sons (Eswaran 2002).    
 
3.3. Hypotheses 
Based on previous research on the effect of women’s status and children’s health 
outcomes, and on the conceptualization of decision-making autonomy as an independent 
dimension of women’s status in Chapter 2, this chapter examines the following 
hypotheses on the association of women’s decision-making autonomy and under-five 
mortality. 
H1. Women’s decision-making autonomy will be related to higher chances of 
survival for the child (because mother’s higher autonomy may lead to higher investments 
in children, higher mobility and use of health services). 
H2. Women’s decision-making autonomy will have an independent association 
with children’s chances of survival and will not mediate the effect of traditional measures 
of women’s status, such as women’s education, employment, and marriage 
characteristics.  
With respect to gender differences in the effect of mother’s autonomy, to 
alternative hypotheses are tested: 
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H3. Women’s decision-making autonomy will have a positive impact on sons’ 
survival chances (because in a patrilineal and patrilocal context, mothers may perceive 
investments made in sons’ health as having higher returns in the future). 
H4. Women’s decision-making autonomy will have a positive impact on 
daughters’ survival chances (because daughters living in an environment of higher female 
autonomy and gender equity may be seen as more valuable. They may be positively 
affected by their mothers’ greater decision-making power by receiving more care and 
resources than daughters living in a context of lower female autonomy). 
 
3.4. Data and Methods 
Data 
The data for the present study come from a representative survey of ever-married 
women of reproductive age conducted in July 2006 and July 2009 in rural areas of four 
contiguous districts (total area 5900 square miles, population 625,000) of Gaza province 
in southern Mozambique.  
The sample includes women from 56 villages in 14 districts. In 2006, in each 
village all households with at least one married woman were selected and divided into 
two groups—those with at least one woman married to a migrant and those with no such 
women. These two groups were used as separate sampling frames: from each of them 15 
households were randomly selected. In each selected household a woman was 
interviewed (in households classified as migrant, a woman married to a migrant was 
interviewed). The resulting sample consisted of 1680 women, with approximately the 
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same number of women married to migrants and women married to non-migrants. In 
2009, a second wave of data collection was carried out among women still living within 
the study area (N=1314, 78% of the 2006 sample). A refresher sample was randomly 
selected to replace women lost to follow up and the final sample in 2009 was formed by 
1772. In this study, the analytical sample is restricted to women who were present in 
2006 and 2009, since I make use of information in both years. The total sample is 
constituted of 1916 children, 939 girls, and 977 boys. 
In both years, the survey collected detailed demographic and socioeconomic 
information, including pregnancy histories, husband’s characteristics, marriage 
characteristics, household material status, and household composition. The questionnaire 
also contains a number of questions measuring women’s decision-making power.  
Dependent variable 
The dependent variable is under-five mortality between the two survey waves 
(2006 and 2009), more specifically, the duration before child’s death or censoring. In the 
person-year file, for each year of exposure to the risk of death, the child was given one 
observation in the dataset, so that one child can have a maximum of 4 observations. For 
each observation, the duration of time before death was coded as 0 if the child survived 
that year, and 1 if the child died. After the event of death, the child stops contributing 
with person-years and is censored from the sample. Children who survive the entire 
period being analyzed contribute with persons-year observations to the dataset until the 
last year, 2009.  
Independent variables 
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Decision-making autonomy 
The main independent variable in this analysis is mother’s decision-making 
autonomy. Women’s autonomy is a multidimensional concept and simplifications must 
be made in order to generate a synthetic measure. For the purpose of this analysis, the 
index is restricted to aspects related to decision-making autonomy. As in the previous 
chapter, the decision-making autonomy indicator is a modified version of the scale 
developed by Yabiku, Agadjanian, and Sevoyan (2010). It is constructed using questions 
on women’s autonomy to perform seven activities, with responses following a 3-point 
Likert scale. For each of those activities, women were asked if they (i) would need to ask 
their husband’s or his relatives’ permission to do them, (ii) would just need to inform 
them, or (iii) whether even informing them would not be necessary. The seven activities 
were: to visit her parents or other relatives who live outside of this community; to visit a 
friend or neighbor who lives in this community; to go to the city or a district capital to 
buy or sell something or to take care of some other business; to spend money on family 
needs (such as food, school materials, clothes for children); to spend money on her 
personal needs (such as clothes, shoes, or earrings); to get a job or to engage in 
commerce; and to do an HIV test. For each of the seven activities, responses were scored 
0, 1 or 2, based on the three possible answers listed above.  
A reliability analysis to assess whether the seven items are interrelated produced a 
Cronbach’s alpha of 0.75, showing desirable internal consistency. To ensure a starker 
contrast between higher and lower levels of autonomy, the distribution is condensed into 
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a dummy variable coded 1 for those whom the average of the seven responses were at 
least one standard deviation above the mean and 0 for the rest.  
Marriage characteristics 
Other independent variables of interest include a set of marriage characteristics. 
Although the women’s decision-making autonomy indicator is a synthetic measure of 
women’s autonomy, it is important to account for other aspects of women’s status related 
to their current marital relations. Women’s bargaining power and their ability to make 
and implement decisions regarding their children is likely to depend on the several 
context-specific marriage characteristics such as the payment of bridewealth and 
polygamous union. In the case of bridewealth, a dummy variable indicating if husband 
has paid bridewealth completely is included in the models, versus no payment at all or 
partial payment. Moreover, a dummy variable accounting for polygyny was also 
included.  
Another relevant marriage characteristic that may affect children’s survival 
chances is co-residence with in-laws. Male migration to South Africa is common in the 
study setting, and previous studies have shown that members of the extended family may 
have control over the migrant’s wife when he is absent (Yabiku, Agadjanian, and 
Sevoyan 2010). Therefore, models have a variable indicating if the woman co-resided 
with any adult in-laws (parents or siblings of her husband) in 2006. In this case, the 
variable is coded 1, and 0 otherwise.  
Women’s work outside the household 
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Women’s employment has been shown to be associated with women’s autonomy 
level. Moreover, women’s participation in the labor force may change the traditional 
perception of the economic returns of investments made in female children. The variable 
that indicates women’s work outside the household was based on the question: “In the 
past month (last 30 days), did you do any activity with an intention to earn money or to 
get products or things?”. The variable is coded 1 if she did, and 0 if she did not. Because 
this is a characteristic that may change with time, the variable is time-varying, and was 
coded using information from 2006 and 2009. For years of exposure 2006 and 2007, the 
variable is based on information collected in 2006. For years of exposure 2008 and 2009, 
the variable is based on data from 2009. 
Women’s education 
Women’s education is the most used indicator of women’s autonomy in the 
literature regarding the effect of women’s status and child’s outcomes. The models 
account for women’s education in 2006. The variable was coded using three different 
categories: no education, 1 to 4 years of study, and 5 or more years of study.  
Controls 
In addition to these main independent variables, a set of control variables related 
to children’s mortality and women’s autonomy is included in the multivariate analysis to 
reduce the chances of spurious association. They include women’s and husband’s age in 
2006, and husband’s education level in 2006. As for women’s education, father’s 
education level was coded in three groups: no education, 1 to 4 years of study, and 5 or 
more years of study.  
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The models also include a household economic status index. The index is time-
varying and accounts for differences in household standard of living indicating ownership 
of selected consumer goods (radio, bicycle, car or motorcycle). Additionally, to control 
for household socioeconomic characteristics, size of agricultural land in 2006 was also 
included in the models. 
A time-varying variable indicating the total number of living siblings was also 
included to account for possible effects of sibling rivalry over resources on child 
mortality. Moreover, because short birth intervals are related to children higher mortality 
rates, a dummy variable indicating birth interval equal or less than two years was 
included in the models. Models also control for child’s gender and child’s age. Finally, 
because male outmigration to South Africa is common in the area, a time-varying 
variable of husband’s migration status was included in the models.  
Methods 
To access the effect of mother’s autonomy on under-five mortality the analysis 
uses discrete-time event-history models. Event history analysis was used to accommodate 
the possible censoring of observations. Children who were between 0 and 5 years old in 
2006 were included in the sample. By the time they completed 5 years they were right-
censored, as well as if they were alive and less than 5 years old by the time of the 2009 
interview. Moreover, because the dates reported by women in the birth histories are not 
very precise, the risk of death was not modeled monthly but annually. It eliminates 
problems with imprecision of exact birth and death dates, but it also leads to many 
intervals being of the same length.  
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The analysis was conducted using discretized data, which included one year 
calendar for each year of exposure to the risk of death (Alisson, 1984). In this approach, 
each person-year of exposure is treated as a separate case. It is assumed that child was not 
at risk of death before the period analyzed. With the person-year file in hand, discrete-
time event history models were estimated using logistic regression.  
Because the analysis makes use of retrospective birth histories, observations are 
not independent regarding mother’s and household’s characteristics. This can be 
problematic since child mortality can be clustered within families (Curtis el al. 1993). 
There are many reasons why child mortality may not be independent between families. 
Siblings share the same environmental conditions, and consequently the same risks 
derived from dietary characteristics, water supply, housing and financial constraints. 
Some mothers can also experience more problems than others regarding conception, 
premature delivery or poor general health (Curtis et al. 1993, Das Gupta 1990, Cleland 
and Zathar 1984). Due to the possibility of clustering of births and deaths, results have 
standard errors adjusted by clustering within households.  
Initial examination indicated that the age pattern of mortality was linear rather 
than quadratic. Therefore, the model uses a linear specification of age for the discrete-
time event history analysis.  
 
3.5. Results 
Table 3.1 presents the descriptive statistics for the variables used in the analysis. 
Of the 1916 children who constituted the sample, 7% died between 2006 and 2009. The 
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percent of children who died in the analyzed period varies by gender of the child. In this 
sample, as for Mozambique in general, mortality is lower for daughters than for sons, 6% 
and 8% respectively. Approximately 72% of the children have mothers with high 
decision-making autonomy, proportion that is similar for boys and girls. Regarding 
women’s marital characteristics, around 40% of children have mothers who said 
bridewealth was fully paid in the current union. At the same time, around half of the 
children in the sample were living with some member of their father’s family, more 
specifically, father’s parents or siblings. Finally, 20% of the children lived in polygamous 
families.  
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Table 3.1: Descriptive statistics of children’s and family’s characteristics. 
  Total Males   Females 
 Mean SD Mean SD Mean SD 
       
Child died 0.07 0.26 0.08 0.28 0.06 0.23 
       
Marriage’s characteristics       
Decision-making autonomy 
0.38 0.49 0.38 0.48 0.37 0.48 
Bridewealth paid 0.40 0.49 0.39 0.49 0.41 0.49 
Coresidence with in-laws 0.50 0.50 0.51 0.50 0.50 0.50 
Polygamous union 0.20 0.40 0.18 0.39 0.22 0.41 
Mother's characteristics       
Mother's age  24.32 5.66 24.17 5.54 24.49 5.79 
Number of children alive  3.40 1.61 3.35 1.58 3.46 1.64 
Mother had short birth 
interval before child (<=24 
months) 0.52 0.49 0.51 0.49 0.53 0.50 
Mother's education       
No education 0.26 0.44 0.26 0.44 0.25 0.43 
1 to 4 years 0.43 0.50 0.42 0.49 0.44 0.50 
5 years or more 0.31 0.46 0.32 0.46 0.31 0.46 
Work outside the 
household   
0.25 0.39 0.25 0.39 0.25 0.39 
Household characteristics       
Household economic status 
index 2.10 0.95 2.04 0.93 2.16 0.97 
Size of agricultural land (in 
hectare) 
1.73 1.34 1.73 1.42 1.74 1.24 
Father’s characteristics       
Father’s age 34.86 8.13 34.60 8.12 35.15 8.15 
Father’s education        
No education 0.16 0.37 0.16 0.36 0.17 0.38 
1 to 4 years 0.44 0.50 0.44 0.50 0.43 0.50 
5 years or more 0.40 0.49 0.40 0.49 0.40 0.49 
Migrant father 0.43 0.49 0.44 0.49 0.42 0.49 
       
N 1916  977  939  
Source: Childbearing Dynamics in a Setting of High HIV Prevalence and Massive ART Rollout Survey, 
2006 and 2009. 
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Regarding women’s characteristics, average mother’s age in the sample is 24 
years old. The mean number of living children is 3.4, with a small variation for boys and 
girls, 3.35 and 3.46 respectively. At the same time, 52% of the children of the sample 
were born less than two years after their immediately older sibling. The percentage of 
short birth interval is higher for females (53%) than for males (51%). Moreover, only 
25% of children have mothers who work outside the household. Several of them, around 
43%, have mothers with 1 to 4 years of schooling. Similarly, this is the educational group 
with the highest proportion of fathers. For 44% of children, fathers have 1 to 4 years of 
formal education. The mean age for fathers is 34 years old, approximately 10 years more 
than the mean age for mothers. Around 43% of the children have a migrant father. 
Finally, households have, on average, 1.73 hectares of agricultural land. The mean 
economic status index is higher for females, 2.16, than for males, 2.04. 
Table 3.2 presents the results of the multivariate analysis of the relationship of 
women’s decision-making autonomy and under-five mortality. To assess the effect of 
women’s decision-making autonomy on mortality, two different models were estimated 
for the total sample and for male and female children separately. In each pair of models, 
Model 1 includes the effect of women and marriage characteristics, and other 
sociodemographic predictors on under-five mortality. Model 2 adds women’s decision-
making autonomy level to the previous model.  
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Table 3.2: Effect of women’s decision-making autonomy on child’s mortality 
  Total Males Females 
 
Model 1 Model 2 Model 1 Model 2 Model 1 Model 2 
 
B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) 
Decision-making 
autonomy   
-0.78(0.34)*   -1.25(0.44)**   -0.28(0.53) 
Marriage’s 
characteristics 
 
     
Bridewealth paid -0.27(0.31) -0.29(0.30) -0.35(0.38) -0.36(0.38) -0.15(0.55) -0.16(0.53) 
Coresidence with in-
laws 
-0.11(0.28) -0.11(0.29) -0.05(0.35) 0.00(0.36) -0.2(0.47) -0.21(0.46) 
Polygamous union -0.17(0.4) -0.16(0.41) -0.82(0.65) -0.62(0.67) 0.34(0.55) 0.30(0.58) 
Child's characteristics 
      
Child is female -0.42(0.28) -0.40(0.28) 
    
Child's age 0.03(0.09) 0.00(0.00) -0.09(0.12) -0.07(0.13) 0.23(0.14) 0.23(0.14)+ 
Mother's 
characteristics       
Mother's age  0.12(0.03)*** 0.10(0.03)*** 0.11(0.04)** 0.10(0.04)* 0.12(0.04)** 0.12(0.04)** 
Number of children 
alive (time-varying) 
-1.00(0.14)*** -0.99(0.14)*** -1.11(0.16)*** -1.10(0.16)*** -0.88(0.22)*** -0.88(0.22)*** 
Mother had short birth 
interval before child 
2.16(0.34)*** 2.13(0.35)*** 2.19(0.41)*** 2.26(0.42)*** 2.2(0.62)*** 2.17(0.62)*** 
Mother's education 
(omitted= no 
education) 
      
1 to 4 years -0.20(0.34) -0.15(0.34) 0.1(0.44) 0.21(0.45) -0.77(0.53) -0.78(0.53) 
5 years or more -0.43(0.38) -0.39(0.38) -0.3(0.53) -0.23(0.55) -0.59(0.52) -0.61(0.51) 
Work outside the 
home  (time-varying) 
0.13(0.24) 0.17(0.24) 0.18(0.31) 0.26(0.31) 0.04(0.44) 0.05(0.43) 
Household 
characteristics       
Household economic 
status index 
-0.09(0.14) -0.11(0.14) -0.08(0.18) -0.14(0.18) -0.13(0.31) -0.12(0.30) 
Size of agricultural 
land 
-0.04(0.1) -0.06(0.10) -0.01(0.12) -0.03(0.12) -0.07(0.17) -0.09(0.18) 
Husband’s 
characteristics       
Husband's age 0.05(0.02)* 0.07(0.02)** 0.07(0.03)* 0.09(0.03)* 0.04(0.03) 0.04(0.04) 
Husband's education 
(omitted= no 
education) 
      
1 to 4 years -0.78(0.34)* -0.83(0.34)* -0.7(0.48) -0.85(0.48)+ -0.71(0.51) -0.68(0.50) 
5 years or more -0.21(0.36) -0.16(0.35) 0.04(0.52) 0.20(0.50) -0.51(0.52) -0.48(0.53) 
Migrant husband 0.00(0.27) -0.08(0.27) 0(0.37) -0.07(0.37) 0(0.44) -0.05(0.43) 
N 6874 6874 3524 3524 3350 3350 
 Source: As for Table 3.1. Significance levels + p<0.1, * p<.05; ** p<.01, ***p<0.001. 
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Consistent with the literature, Model 1 shows a significant positive association 
between short birth spacing and under-five mortality. The effect of short birth spacing is 
significant for both boys and girls. Number of children alive is negatively correlated with 
the chances of dying for both boys and girls. One could expect that a higher number of 
children in the household could raise child’s chances of dying because of the dilution of 
resources among siblings. However, since models already control for short birth spacing, 
which can be capturing the negative effect of having a sibling of similar age, a larger 
number of siblings can also represent a larger number of possible caregivers. Moreover, 
mother’s age is significantly correlated with under-five mortality. For instance, children 
of older mothers are expected to have higher chances of death.   
It is also noteworthy the effect of husband’s characteristics. Similarly to mother’s 
age, higher husband’s age is associated with greater likelihood of dying for children. 
Father’s educational level also seems to have an important effect on children’s chances of 
survival. Children whose father has 1 to 4 years of schooling have lower chances of dying 
than children whose father has no formal education.  When models are estimated by sex 
of the child, the effect of father’s characteristics remain significant only for boys. 
Marriage characteristics of interest, namely bridewealth, co-residence with in-laws and 
polygyny, and women’s work and education are not significant in Model 1 for the full 
sample. 
The second model adds the women’s decision-making autonomy indicator in each 
pair of models to tests the hypothesis that this aspect of women’s status affects the 
likelihood death among children, regardless of other marriage characteristics and 
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individual characteristics associated with women’s status. As the results show, decision-
making autonomy has a negative significant effect on the likelihood of dying. This 
supports hypothesis H1 and is consistent with the previous literature on the beneficial 
effects of women’s status on children’s health outcomes. Moreover, marriage 
characteristics and women individual characteristics (education and work) are not 
significant, and therefore not mediated by the decision-making autonomy index.  
When we look at the effect of women’s decision-making autonomy by gender, 
autonomy has a negative and significant effect on sons’ chances of dying but has no 
effect on daughters’ mortality. Even when controlling for the marital and individual 
characteristics related to women’s ability to make decisions regarding children, decision-
making autonomy has an independent negative association with sons’ likelihood of dying 
between ages 0 and 5. This result supports hypothesis H3 about the association between 
higher decision making autonomy for women and better chances of survival for their 
male children. 
 
3.6. Discussion 
In the foregoing analysis, I examined the association of women’s decision-making 
autonomy and under-five mortality. This analysis yielded instructive results. First, the 
results support hypothesis H1 about the effect of women’s decision-making autonomy on 
under-five mortality. The results show that a child whose mother has higher decision-
making autonomy has lower chances of dying. Second, the models also provide support 
for hypothesis H2. The effect of women decision-making power is significant and 
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independent of other characteristics related to women’s status, illustrating the importance 
of considering other predictors of status besides the traditional measures of education, 
workforce participation and marriage. The autonomy index is a construct based in a 
variety of questions regarding women’s ability to make decisions about themselves, the 
household and their children. Although it may capture the effect of characteristics other 
than women’s individual behavior, the results show that the effect of women’s decision-
making autonomy is not contained in women’s education, work and marriage variables 
either.  
Women with higher decision-making power may be better able to participate in 
decisions regarding the intra-household allocation of resources, increasing the 
investments in their children’s health. Moreover, mothers’ higher decision-making power 
may enhance children’s chances of survival through higher mobility and, therefore, easier 
access to health services for their kids. Finally, it is possible that women with higher 
autonomy may have greater control over decisions regarding aspects related to their 
children’s nutrition and care, which could have a positive impact on children’s chances of 
survival.  
Yet, the present study also shows that these consequences are gendered. When I 
split the sample by gender of the child, the associations between mother’s decision-
making autonomy and under-five mortality is only significant for sons (in support of H3). 
It is possible that in a patrilineal society like the one examined here, where sons are 
traditionally prioritized in the household allocation of resources, the higher decision-
making power helps women to improve boys’ chances of survival. As stated in the 
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literature about gender effects of autonomy on child’s health, women may use their 
higher decision-making power to enhance the investments made in their sons’ health, 
since male children are more likely to support them at older ages.  
However, it is important to highlight that although other analysis conducted in 
this dissertation show significant benefits of higher maternal autonomy for girls’ welfare, 
in the specific case of mortality, boys are the ones disadvantaged. Mozambique presents 
an excessive male under-five mortality: it was 107 per thousand among boys and 99 per 
thousand among girls in 2011 (Unicef 2013). Therefore, women with higher decision-
making power may use their higher ability to make and implement decisions regarding 
their time use, allocation of resources, childcare and use of health services to enhance the 
chances of survival of the children suffering from the higher risk of dying. Both aspects 
are likely to play a role in the fact that the association between mother’s autonomy and 
child survival is gendered, and has a significant impact only for boys. Women may 
perceive their male children as more valuable, and having higher returns in the future in 
the form of economic and social support. However, they are also the ones with higher 
chances of dying, and therefore more likely to benefit from mother’s improved ability to 
access health related resources.  
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CHAPTER 4 
FATHER’S MIGRATION AND HEALTH OF CHILDREN LEFT-BEHIND IN RURAL 
MOZAMBIQUE 
4.1. Introduction 
Numerous studies have examined the relationship between migration and health 
inequalities among young children (e.g., Frank & Hummer 2002; Kiros & White 2004; 
Avogo & Agadjanian 2010), some of them focusing specifically on children in the 
migrant-sending communities (e.g. Kanaiaupuni & Donato 1999; Hildebrandt et al. 2005; 
Yabiku, Agadjanian, & Cau 2012). In many developing settings, migration is a common 
family strategy that has been fueled by better employment opportunities in host societies.  
In such settings, while improvements in health are likely to arise from the inflow of 
resources generated by migrant remittances, the social disruptions caused by parents’ 
migration and the transformation in the family arrangements due to their prolonged 
absence can have a detrimental effect on children’s health. These effects can vary across 
time: thus in earlier stages of migration, parental absence can have a negative impact on 
child’s health, but in more advanced stages, remittances can improve health outcomes, 
compensating for the initial deleterious influences. 
This chapter examines the effect of fathers’ migration on health outcomes of 
children left behind in rural southern Mozambique, a setting of a traditionally high male 
labor out-migration, primarily to South Africa. Using data from a household survey 
conducted in 2011, this chapter investigates the association between father’s migration 
and two health indicators of children aged 6 to 59 months—low height-for-age (chronic 
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malnutrition, or stunting) and age-adequate immunization. The study builds on the 
previous literature that treats migration as a cumulative process and argues that the 
effects of migration vary depending on its stage and duration. 
Multilevel logistic regression models do not detect any significant effects of 
migration on child’s health when migration is defined as father’s current status. However, 
when I use the proportion of child’s lifetime that the father has spent in migration, results 
show that father’s absence has significant effects on the two selected child health 
outcomes. Yet, these effects are in opposite directions. Specifically, the proportion of a 
child’s life spent away by the migrant father is associated with a significant decrease in 
the likelihood of a child being stunted (having low height for age). At the same time, the 
higher the share of a child’s lifetime that the father is away, the lower the chances of the 
child having received adequate immunization. Moreover, when looking at these 
associations by child’s gender, I find that both effects are statistically significant only for 
girls. I interpret these results in light of the social meaning of labor migration and of 
gender roles and ideology in this sub-Saharan setting.  
 
4.2. Background 
The literature on the effects of migration on those left behind has dealt with 
various economic and social outcomes, including health outcomes of children in sending 
communities (Kanaiaupuni & Donato 1999; Frank & Hummer 2002; McKenzie 2006, 
Mansuri 2006; Creighton, Goldman, Teruel, & Rubalcava 2011; Yabiku, Agadjanian, and 
Cau 2012). It has been argued that migration can affect health of the children left behind 
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through different pathways: by changing household welfare, altering family dynamics, 
and by making information on different life styles and health care practices available 
(Cortes 2007).  
Our study focuses on a developing setting with a high level of men’s labor out-
migration. On the one hand, remittances generated by such migration can change 
economic resources and investments patterns in the sending households and 
communities, improving children’s diet and their access to consumer goods and to health 
services. On the other hand, father’s migration can disrupt household’s previous 
arrangements and the division of domestic responsibilities (Pessar & Mahler 2003), 
creating a disproportionate burden of care on the mother (Yabiku, Agadjanian, & 
Sevoyan 2010). Given the decrease in time availability because of the father’s absence, 
the child may be less likely to receive some forms of health inputs (McKenzie 2006). 
Second, the absence of an adult person can result in production loss in the household 
economy, which may not be compensated by remittances (de la Garza 2010).  Finally, 
migration can affect family structure and family stability. The loss of intimacy and family 
life can lead to the breakdown of family ties (Gordon 1978; Gordon 1981), increasing 
women’s and children’s economic and emotional vulnerability. 
 In addition, husband’s absence due to migration can raise women’s status in the 
household, which could translate into gains in children’s health outcomes. Previous 
literature has shown that men’s migration is associated with greater women’s decision-
making power, transfer of management responsibilities to women, and increased 
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women’s autonomy (De Snyder 1993; Menjıvar and Agadjanian 2007; Yabiku, 
Agadjanian and Sevoyan 2010).  
 Most research on the effects of migration on child’s health in sending 
communities has examined the relationship of migration with child mortality. 
Specifically, studies found a positive association between remittances and children’s 
likelihood of survival (Frank & Hummer 2002; Duryea et al 2005). Similarly, 
Hildebrandt et al. (2005) found that children in migrant households in Mexico 
experienced lower infant mortality and are less likely to have low birth weight. Yabiku, 
Agadjanian, and Cau. (2012) examined the effect of migration on child mortality in rural 
Mozambique and showed that children whose fathers were economically successful 
migrants had lower mortality rates than their peers whose fathers were non-migrants or 
unsuccessful migrants.  
Furthermore, studies have demonstrated that women’s greater autonomy is 
correlated with better child’s nutrition (Smith et al. 2003; Frost, Forste, & Haas 2005; 
Ackerson & Subramanian 2008) and higher levels of immunization (Desai & Alva 1998).  
Research focusing on the association between male labor migration with nutrition and 
vaccination of children left behind is scarcer and has produced mixed results. McKenzie 
(2006) analyzes the relationship between migration and child’s health using a nationally 
representative sample of migrant households in Mexico. The author argues that children 
with a migrant father are less likely to receive adequate vaccination, and stresses the need 
to investigate the causes of reduced access to preventative health care in migrant 
households. Hildebrandt et al. (2005) in their analysis of access to preventative health 
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care in Mexico also find a negative effect of migration on the likelihood of having 
adequate immunization for age, among other outcomes. Mansuri’s (2007) study focuses 
on Pakistan rural households and provides evidence on the relationship between 
migration and child’s nutrition. The author finds a positive impact of migration on two 
different measures of nutrition, low weight-for-age (acute malnutrition), and low height-
for-age (chronic malnutrition).  
The relationship between migration and health is complex, manifesting itself 
differently depending on migration stage and duration (Kanaiaupuni & Donato 1999). 
Kanaiaupuni and Donato (1999) argue that households and communities slowly adapt to 
the transformations caused by the migration process, and health outcomes responses to 
migration vary with time. According to the authors, in an early stage, child’s health 
outcomes can suffer due to the disruption caused by parental migration in the household’s 
division of labor and income. However, in a later stage, the disruptive effects on health 
decrease as the household adapts to the migrant’s absence and the migrant’s ability to 
remit increases (Kanaiaupuni & Donato 1999).  
Several studies have found that father’s migration affects boys and girls 
differently. Antman (2012) provides evidence that in Mexico father’s migration to the 
U.S. results in increases in educational attainment for girls, but not boys. Moreover, 
Antman (2011) presents evidence of a gendered impact of male migration on the 
household expenditures. According to the study, households whose male heads are 
migrants in the U.S. reduce the share of expenditures on sons relative to daughters. 
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However, the pattern of expenditures is reversed when the migrant returns home. In such 
cases, a greater share of resources goes to boys in relation to girls (Antman 2011).  
Research focused specifically on parent’s migration and child’s health outcomes 
has also presented evidence of significant gender differences. Mansuri (2007) examines 
gender differences in the effect of migration on child’s growth in rural Pakistan and 
shows that although boys are taller than girls in non-migrant households, girls, on the 
contrary, are taller in migrant families. However, the positive effect of father’s migration 
on girls’ health outcomes is still debated. For example, previous research on child’s 
health has presented evidence of gender differences related to son preference and sex-
biased attitudes regarding the use of health services and parental care that contributes to 
boys’ higher chances of survival (Das Gupta 1990; Hill & Upchurch 1995).   These 
attitudes might be relevant in a traditional patrilineal setting such as rural southern 
Mozambique. Kroeger and Anderson (2013)’s recent study on the relationship between 
remittances and investments in children in Kyrgyzstan find that girls living in 
remittances-receiving households are more likely to be malnourished than boys. 
 
4.3. Conceptualization and Hypotheses 
To assess the relationship between male labor migration and the two child health 
outcomes of interest and to examine how this relationship might unfold over the course of 
migration, I test a set of hypotheses using two different measures of father’s migration. 
First, I investigate the association between current migration and chronic malnutrition, 
and between current migration and age-adequate immunization. Second, considering that 
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migration is a cumulative process and can affect child’s health differently depending on 
its timing and duration, I employ a time-sensitive definition of migration. Specifically, I 
use the proportion of child’s lifetime that her/his migrant father has been away as an 
indicator of how much time the child has been exposed to the effects of father’s 
migration. This approach seems appropriate because both chronic malnutrition and 
adequate immunization are outcomes of cumulative nature: chronic malnutrition is a 
measure of accumulated inadequacies in the nutritional and health status of a mother 
before and during pregnancy and of a child in the early years of life (Unicef 2011), while 
an adequate immunization schedule is built since the child’s first days of life.  
Hypotheses are formulated as sets of alternatives reflecting different definitions of 
migration and different assumptions about the impact of migration on left-behind families 
and households. The first hypothesis (H1a) is that father’s current migration status is 
associated with lower chances of a child being chronically malnourished (stunted). This 
hypothesis is based on the assumption that migration increases economic and dietary 
resources in the household. However, if we assume that migration disrupts household 
arrangements and family stability, and its disruptive effects may not be fully 
compensated by remittances, we should expect that father’s current migration status will 
be associated with higher chances of a child being chronically malnourished (H1b). The 
same alternative rationales can be applied to the association of migration with age-
adequate immunization; accordingly, I investigate whether father’s current migration 
status is associated with higher (H2a) or lower (H2b) chances of a child having age-
adequate immunization. 
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Following our conceptualization of migration as a cumulative process, in addition 
to father’s current migration status, I also consider the proportion of a child’s life that 
his/her father has been away and investigate its relationship with the chances of the child 
being chronically malnourished. This relationship may be negative (H3a) since the 
migrant’s ability to remit may increase with time, as does the households ability to adapt 
to his absence. Children whose fathers have been in migration for a larger proportion of 
their lives may have been more exposed to the benefits of the inflow of resources 
provided by migration. On the other hand, a higher proportion of a child’s life that his/her 
father has been away may be related to higher chances of the child being chronically 
malnourished (H3b) because the migrant’s longer absence may weaken his bond with the 
family, resulting in greater economic and emotional vulnerability. Similarly, both 
positive and negative effects of migration’s duration on age-adequate immunization can 
be hypothesized: depending on the assumption, the proportion of a child’s life that his/her 
father has been away may be related to higher (H4a) or lower chances of the child having 
age-adequate immunization (H4b). 
Additionally, I investigate the existence of gender differences in the association of 
migration and child’s health outcomes. Given the literature that points to gender-specific 
effects of parental migration, it is important to analyze whether the above hypotheses 
apply to girls and boys differently. Therefore, I also examine how father’s migration is 
associated with chances of being chronically malnourished and having adequate 
vaccination for girls and for boys separately. 
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4.4. Data and methods 
Data 
The data for the present study come from a representative survey of 2039 women 
of reproductive age conducted in 2011 in rural areas of four contiguous districts (total 
area 15,300 square km, population 625,000) of Gaza province in southern Mozambique. 
The sample includes women from 56 villages in 14 districts.  The 2011 survey collected 
detailed demographic and socioeconomic information, including household material 
status, household composition, pregnancy histories, reproductive intentions, husband’s 
migration history, and women’s perceived HIV status. The survey also collected detailed 
information on vaccination history and anthropometrics for children below age 5, and 
schooling for all members in the household between 5 and 18 years old. In parallel with 
the individual women‘s survey, a community survey was carried out in each of the 
villages in the sample. 
The analytical sample of this study consists of 1,303 children aged 6 to 59 months 
who were identified in the household roster as being the respondent’s children. The 
average number of children per household in the analytical sample is 1.9. Because it is 
not possible to identify the main caregiver for the non-biological children in the extended 
family context, and respondent’s characteristics may not be directly associated to their 
non-biological children, I restrict the sample to biological children only. In 2011, 72.6% 
of children between 6 and 59 months old living in the households included in the total 
sample were respondent’s biological children. Information on the relationship to the 
respondent and children’s sex and age is drawn from the household roster, while our two 
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outcomes of interest – adequate immunization and nutrition - are drawn from the 
vaccination and anthropometrics modules.  
Dependent variables 
The dependent variables of interest are chronic malnutrition and adequate 
immunization for children between 6 and 59 months in 2011. Information collected on 
immunization was recorded based on the child’s vaccination card. When the card was not 
available, the vaccination schedule was recorded based on mother’s recall. In 
Mozambique, the Expanded Program on Immunization (EPI) targets seven major 
diseases, namely measles, diphtheria, tetanus, tuberculosis, poliomyelitis, pertussis, and 
hepatitis B (Jani et al. 2008). The basic vaccination schedule includes BCG (at birth), 
DTP (at 6, 10 and 14 weeks), measles (at 9 months), OPV (at birth, 6, 10 and 14 weeks) 
(Unicef 2012). For the analysis of immunization status I constructed a variable indicating 
if the child has “adequate immunization” for age. The dichotomous variable was 
calculated comparing the child’s age in months and the compliance to the basic 
vaccination schedule appropriate for that age. If the child missed one or more doses of 
required vaccines, the variable is coded 0, and if all doses recommended up to that age 
were received, the variable is coded 1.  
Information on children’s nutritional status comes from anthropometric measures 
recorded in 2011. The measures available include child’s age, weight in kilograms, and 
height in centimeters. Based on these measures I calculate the height-for-age z-scores in 
accordance to the WHO (1983) distribution. Children whose z-score were less than -2SD 
were considered stunted (chronic malnutrition).  
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Independent variables 
The primary independent variable is father’s labor migration status. First, I use a 
simple migrant/not-migrant dichotomy as the migration indicator. A man was coded as a 
migrant if his wife reported that he had spent all nights outside the community in the 
month preceding the survey. All other men were coded as non-migrants. Second, I use a 
cumulative measure of migration to capture the effect of duration of father’s migration 
over child’s health outcomes. The variable is constructed as the proportion of child’s 
lifetime spent away by the father, and is calculated as a ratio between the time spent 
migrating by the father since the child was born (in years), and child’s age (in years). It 
ranges between 0 and 1. If we do not consider differences in the cumulative migration 
experience of the father, a child who was affected by parental migration in the past for a 
significant share of her/his lifetime would be treated as a child from a non-migrant 
household if her/his father were not a migrant at the time of the survey. At the same time, 
a child whose father is absent at the time of interview but who has spent most of the 
child’s life in the community would be placed in the same group as those whose fathers 
have been away since the child’s birth.  
Control Variables 
In addition to these main independent variables of interest, a set of control 
variables related to children’s health outcomes and migration status is included in the 
multivariate analysis. Models control for child’s age in months and child’s sex. Because 
the presence of other children can lead to competition for resources and care in the 
household (Becker 2009), I control for the number of children aged 5 or less living in the 
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household. Models also control for mother’s age. Our sample consists only of women in 
reproductive ages, with most women being between 20 and 35 years old. Therefore, I 
include four age categories as dummy variables indicating if mother is younger than 25 
years old, 25 to 29, 30 to 34, or 35 years old or older.  Mother’s education is an important 
predictor of child’s health outcomes (Caldwell 1986). More educated mothers would be 
more receptive to modern medicine and more familiar with better practices in child 
feeding and care, as well as have skills related to health, socioeconomic aspirations, and 
interpersonal behaviors that could affect child’s health outcomes (LeVine et al. 1994; 
Frost, Forste, and Haas 2005). To account for differences in mother’s education, I use 
three dummy variables indicating if the mother has no formal education, 1 to 4 years of 
education, or 5 years of more. I also control for mother’s work outside the household and 
subsistence agriculture. Women were asked: “In the past month (last 30 days), did you do 
any activity with an intention to earn money or to get products or things?” The 
corresponding dummy variable was coded 0 if she answered “no”, and 1 if she answered 
“yes”.   
 Given the high HIV prevalence in study area, a dummy variable is included to 
control for mothers’ perceived HIV status. A woman’s HIV status can affect her children 
health by affecting her ability to care for the children and to access health services and by 
lowering her productivity. The perceived HIV status variable is a measure of women’s 
assessment of their likelihood of being infected. Respondents were asked “In your 
opinion, is it very likely, a little likely, or almost impossible that you already have the 
AIDS virus?”. In addition to the options included in the questions, the “don’t know” and 
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“knows she is HIV+” options were also recorded. Similarly to Hayford, Agadjanian and 
Luz (2012), I combine “knows she is HIV+”, “very likely” and “little likely” to create a 
single indicator of “probable HIV+”. The two remaining options, “Don’t know” and 
“almost impossible” were combined into a category of “not probable HIV+”. To account 
for differences in household socioeconomic status, I create an index of household’s 
standard of living indicating ownership of selected consumer goods (radio, bicycle, car or 
motorcycle) and control for size of household’s agricultural land. Multivariate models 
also control for distance to the nearest clinic. Longer distances to clinic may characterize 
more impoverished, less urbanized areas. Moreover, distance to clinic also represents 
access to health care for prevention and treatment of child illnesses.   
 
Methods 
The analysis uses multilevel logistic regression to estimate the probability of 
being stunted or having adequate immunization in 2011. Because the survey sample 
included one woman per selected household, observations are not independent when I 
change the focus to children. Children are clustered within respondents’ household, and 
therefore women’s characteristics are repeated for children living in the same household.  
To account for this non-independence of observations I fit two-level models with children 
in the first level and women in the second level. Following our conceptual approach, two 
different specifications of the independent variable are used— father’s current migration 
status and the proportion of child’s life spent away by the migrant father. Finally, to 
examine whether the effect of migration is gender-specific, in addition to models for the 
   73 
entire sample of children, we fit separate models for children of each sex. All models are 
estimated using the GLIMMIX procedure in SAS 9.3.   
 
4.5. Results 
I start with the presentation of descriptive results. Table 4.1 displays the 
distribution of children with chronic malnutrition and adequate immunization by several 
socio-demographic characteristics. The overall prevalence of chronic malnutrition in 
children aged 6 to 59 months is around 28%, which is considered “very high” by the 
WHO. The prevalence of stunting is higher for boys than girls, and seems to be related 
with a lower measure of socioeconomic status and smaller agricultural land. 52% of the 
children in the sample have adequate immunization for age, but the difference by child’s 
gender is in the opposite direction. In this case, boys are more likely than girls to have 
been fully immunized. 
On average, fathers in the sample spent 67% of a child’s lifetime in migration.  At 
the same time, only 34% of the children have fathers who were absent at the time of the 
survey. The mean share of child’s lifetime spent away by fathers who were not in 
migration at the time of survey is around 50% of the child’s life. This indicates how 
current migration status may not accurately capture the effect of male migration on 
child’s health outcomes. Even those children whose fathers can be considered non-
migrants at the time of the survey have suffered the effects of migration for around half 
of their lives. 
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Children of migrant fathers appear to have lower prevalence of chronic 
malnutrition. Similarly, the higher the proportion of child’s life spent away by the father, 
the lower the prevalence of stunting. Fathers whose children suffer from chronic 
malnutrition spent on average 66% of the child’s lifetime away, while among children 
with normal height-for-age, the average share of lifetime that the father was absent is 
71%. However, the proportion of child’s life spent away by the father is lower among 
children with adequate immunization in comparison with their peers who have not 
received complete vaccination.  
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Table 4.1: Descriptive statistics: selected socio-demographic characteristics for 
children with chronic malnutrition and age-adequate immunization, Mozambique 
2011 (percent or mean)  
  Chronic malnutrition Adequate immunization 
  Total Females Males Total Females Males 
Total sample 27.9 25.7 32.5 52.4 51.9 52.4 
Child’s age (in months) 31.6 31.5 31.7 33.2 33.4 33 
Father’s migration         
Currently a migrant 34.2 35.2 33.3 35.4 33.9 36.6 
Currently not a migrant  65.8 64.9 66.7 64.6 66.1 63.4 
Proportion of child's life spent away  0.6 0.6 0.6 0.6 0.6 0.7 
Household characteristics 
       
Size of agricultural land (in hectares) 1.7 1.7 1.7 1.9 1.9 1.8 
Household economic status index  2.1 2.1 2.1 2.2 2.2 2.2 
Distance to nearest clinic (in km) 5.4 5 5.7 5.8 5.8 5.8 
Number of siblings aged less than 5 years  2.9 3 2.8 2.8 2.8 2.7 
Mother's characteristics 
       
Age         
Less than 25 13.9 13 14.5 14.2 14.3 14.1 
25 to 29 25.2 24.6 25.8 24.7 23.6 26.2 
30 to 34  27.2 26.7 27.6 27.2 27 27 
35 or more 28.1 29.1 27.3 29.1 30.3 27.7 
Education         
No education 25.5 26.7 24.6 24.3 23.3 25.5 
1 to 4 years 44 43.6 44.4 44.3 44.2 44.2 
5 years or more 30.5 29.7 31.1 31.5 32.4 30.4 
Work outside the household 33.8 34.8 33 31.7 34.4 28.9 
Does not work outside the household 66.2 65.2 67 68.3 65.6 71.1 
Possible HIV positive 39.5 40.6 38.6 42.6 43.1 41 
Not possible HIV positive 60.5 59.4 61.4 57.4 56.9 59 
Source: Childbearing Dynamics in a Setting of High HIV Prevalence and Massive ART Rollout Survey, 
2011. 
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The positive association between migration and chronic malnutrition is confirmed 
in the multivariate analysis. Table 4.2 presents the parameter estimates (log odds) and 
standard errors from the random intercept logistic regression models. To assess the effect 
of father’s migration on children’s chances of being stunted two sets of models were 
estimated for the total sample and for male and female children separately. In each set of 
models, Model 1 includes father’s current migration status as the predictor along with 
socio-demographic controls. Model 2 replaces current migration status with the 
proportion of child’s life spent away by the migrant father. Both models include the same 
set of controls.  
In model 1, the effect of father’s current migration status is not statistically 
significant for a child’s likelihood of being stunted. However, when I consider the 
proportion of the child’s lifetime spent away by the father instead of current migration 
status in model 2, the association is negative and significant. Hence, the higher the share 
of a child’s lifetime spent without his/her father present, the lower the chances of the 
child to suffer from chronic malnutrition. Yet, the separate models by gender show that 
the effect of proportion of child’s lifetime that the father spent away significantly affects 
the chances of being stunted for daughters, but it is not statistically significant for sons.  
The effects of other variables are noteworthy. Girls have significantly lower 
chances of being stunted than do boys. The influence of socioeconomic status and 
distance from the nearest clinic is as expected. A higher score in household economic 
status index is associated with a lower likelihood of being stunted in model 1.  
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Table 4.2: Effect of father’s labor migration on child’s likelihood of being 
chronically malnourished, Mozambique 2011 
  Model 1 Model 2 
 Total Females Males Total Females Males 
 B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) 
Father’s migration         
Migrant husband -0.10(0.13) 0.13(0.19) -0.33(0.18)    
Proportion of child's life 
spent away    -0.18*(0.08) -0.25*(0.12) 
-
0.12(0.11) 
Child’s characteristics        
Age 0.00(0.00) 0.00(0.00) 0.00(0.00) 0.00(0.00) 0.00(0.00) 0.00(0.00) 
Female -0.44**(0.12)   -0.43**(0.12)   
Household 
characteristics        
Size of agricultural land -0.01(0.05) 0.04(0.07) -0.04(0.07) -0.01(0.05) 0.04(0.07) 
-
0.04(0.07) 
Household economic 
status index -0.12*(0.06) -0.18*(0.09) -0.07(0.08) -0.11(0.06) -0.15(0.09) 
-
0.07(0.08) 
Distance to nearest 
clinic -0.02(0.01) -0.04*(0.02) 0.00(0.01) -0.02*(0.01) -0.05**(0.02) 0.00(0.01) 
Number of siblings aged 
less than 5 years  0.00(0.05) 0.02(0.07) -0.02(0.07) 0.00(0.05) 0.02(0.07) 
-
0.01(0.07) 
Mother's characteristics        
Age (omitted= 35 or 
more)        
Less than 25 0.21(0.23) 0.11(0.33) 0.28(0.32) 0.26(0.23) 0.21(0.33) 0.29(0.32) 
25 to 29 0.14(0.16) 0.08(0.23) 0.20(0.23) 0.19(0.16) 0.19(0.24) 0.20(0.23) 
30 to 34  0.15(0.15) 0.05(0.22) 0.24(0.21) 0.18(0.15) 0.11(0.22) 0.25(0.21) 
Education (omitted= no 
education)        
1 to 4 years 0.07(0.17) 0.25(0.25) -0.08(0.23) 0.02(0.17) 0.12(0.26) 
-
0.08(0.23) 
5 years or more -0.03(0.15) 0.02(0.22) -0.07(0.21) -0.07(0.15) -0.03(0.22) -0.1(0.21) 
Work outside the 
household 0.12(0.13) 0.20(0.18) 0.01(0.18) 0.11(0.13) 0.19(0.19) 0.00(0.18) 
Possible HIV positive -0.04(0.12) -0.04(0.18) -0.09(0.17) -0.02(0.12) -0.01(0.18) 
-
0.06(0.17) 
       
Intercept -0.21(0.29) -0.60(0.41) -0.27(0.40) -0.04(0.30) -0.21(0.43) 
-
0.29(0.42) 
        
N 1303 677 626 1303 677 626 
Source: As for Table 4.1. Significance levels * p<.05; ** p<.01. 
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In model 2, children living within a smaller distance from the clinic are less likely 
to be malnourished. Table 4.3 presents the results of the analysis of the effect of 
migration on age-adequate immunization. As in the previous set of tests, models are fitted 
for the entire sample and separately for male and female children. Similarly to the 
chronic malnutrition models, current migration status is not significant for child’s 
immunization, as shown in model 1. In model 2, the proportion of child’s lifetime spent 
away by the father is significant and has a negative relationship with adequate 
vaccination for children between 6 and 59 months. Children whose father has spent a 
lower portion of their child’s lives migrating are more likely to have a received all 
vaccines appropriate for their age. This result suggests that a child whose father has been 
absent for a longer time may have less access to preventive health care. Furthermore, 
when I split the sample by gender of the child, the significant effect of migration in 
model 2 holds only for girls. The proportion of a child’s life spent away by the migrant 
father is significantly associated with lower chances of being adequately immunized for 
daughters but has no significant association with age-adequate immunization for boys.  
Among other variables, there is significant variation in child immunization by 
age: older children are more likely to have received all vaccines appropriate for their age 
than their younger peers, suggesting a catching up in the immunization schedule 
progression. Living with a larger number of children between ages 0 to 5 years is 
associated with lower chances of having received adequate immunization, which is 
consistent with the previous literature on quality-quantity tradeoffs in children’s 
wellbeing.  
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Table 4.3: Effect of father’s labor migration on child’s likelihood of having adequate 
immunization for age, Mozambique 2011 
  Model 1 Model 2 
 Total Females Males Total Females Males 
 B (SE) B (SE) B (SE) B (SE) B (SE) B (SE) 
Father’s migration         
Migrant husband -0.01(0.13) -0.16(0.18) 0.15(0.19)    
Proportion of child's life 
spent away 
   -0.21*(0.08) -0.28*(0.11) -0.14(0.11) 
Child’s characteristics       
Age 0.01**(0.00) 0.01**(0.01) 0.01**(0.01) 0.01**(0.00) 0.01(0.00) 0.01**(0.00) 
Female -0.09(0.12)   -0.09(0.12)   
Household characteristics        
Size of agricultural land 0.02(0.05) 0.06(0.07) -0.02(0.07) 0.02(0.05) 0.06(0.07) -0.01(0.07) 
Household economic 
status index 0.05(0.06) -0.06(0.08) 0.17*(0.08) 0.06(0.06) -0.03(0.08) 0.17(0.09) 
Distance to nearest clinic 0.01(0.01) 0.02(0.01) 0.00(0.01) 0.00(0.01) 0.01(0.01) 0.00(0.02) 
Number of siblings aged 
less than 5 years  -0.15**(0.05) -0.16**(0.06) -0.16*(0.07) -0.15**(0.05) -0.15*(0.06) -0.16(0.07) 
Mother's characteristics        
Age (omitted= 35 or 
more)   
  
   
Less than 25 0.00(0.24) 0.03(0.32) -0.03(0.33) 0.05(0.24) 0.10(0.32) 0.00(0.33) 
25 to 29 0.04(0.17) -0.36(0.22) 0.53*(0.24) 0.12(0.17) -0.28(0.22) 0.61*(0.24) 
30 to 34  0.27(0.16) 0.13(0.21) 0.42(0.22) 0.32*(0.16) 0.15(0.21) 0.5*(0.22) 
Education (omitted= no 
education)   
  
   
1 to 4 years -0.15(0.18) -0.15(0.25) -0.23(0.25) -0.23(0.18) -0.24(0.25) -0.32(0.26) 
5 years or more -0.27(0.16) -0.22(0.21) -0.43(0.22) -0.33*(0.16) -0.26(0.21) -0.50*(0.23) 
Work outside the 
household -0.17(0.13) -0.04(0.18) -0.29(0.19) -0.19(0.13) -0.06(0.18) -0.34(0.19) 
Possible HIV positive -0.08(0.13) 0.00(0.17) -0.19(0.18) -0.06(0.13) 0.02(0.17) -0.17(0.18) 
        
Intercept 0.46(0.29) 0.57(0.38) 0.32(0.41) 0.72*(0.31) 0.91*(0.41) 0.53(0.43) 
        
N 1303 677 626 1303 677 626 
Source: As for Table 4.1. Significance levels * p<.05; ** p<.01. 
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4.6. Discussion  
In the foregoing analysis, I approached the association of father’s migration and 
health outcomes of children left behind from different angles. This analysis yielded 
instructive results. First, our findings illustrate simplistic indicators of migration, such as 
father’s current migration status, may not be sensitive enough to capture the complex 
effects of migration on the wellbeing of left-behind households in general and on 
children’s health outcomes in particular. Whereas the dichotomy migrant/not-migrant 
based on current migration status does not capture differences in chances of having 
chronic malnutrition and adequate immunization for age, the proportion of child’s 
lifetime that her/his father spent away is a significant predictor of both outcomes. In 
support of our Hypothesis H3a, I find that a child whose father has been in migration for 
a longer portion of her/his lifetime is less likely to be chronically malnourished. Although 
the effect of the dynamics of remittances cannot be directly tested with the data in hand, I 
speculate that the economic improvement produced by father’s migration may be an 
important mechanism through which father’s prolonged absence is associated with lower 
chances of chronic malnutrition for children. A child whose father has been away due to 
labor migration for a longer share of his/her lifetime is more exposed to the inflow 
remittances, which can increase the economic and dietary resources in the household 
thereby lowering the child’s likelihood of being malnourished.   
At the same time, our results also show that the smaller the proportion of child’s 
lifetime the father has been absent, the greater the chances of her/him having adequate 
immunization, which supports our Hypothesis H4b. This finding is consistent with 
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previous studies that have documented the detrimental effect of migration on 
immunization (Hildebrandt et al. 2005; McKenzie 2006). In a setting like the one I 
examined here, where all vaccines are offered free of charge, the pecuniary burden of 
immunization on the household is minimal. It can be suggested, then, that the disruptive 
social effects of migration, especially those related to mother’s time allocation and 
household structure and organization make it more difficult for children whose father 
have been absent for a longer time to receive preventative health care. The opposite 
effects of migration on the two child health outcomes considered in this study illustrate 
the complexity of consequences of labor migration for left-behind households.  
Yet, our study also shows that these consequences are gendered. Thus, when I 
split our sample by gender of the child, the associations between the proportion of child’s 
lifetime spent away by the father and child’s nutrition and vaccination outcomes are only 
significant for girls. I speculate that in a patrilineal society like the one examined here, 
where sons are traditionally prioritized in the household allocation of resources, the 
increment in wealth provided by the father’s longer migration can help targeting 
daughters’ needs, which might not happen otherwise. Yet, a higher portion of a girl’s 
lifetime spent in migration by the father is also associated with lower chances of her 
receiving preventative health care. Due to data limitations, I can only speculate about the 
factors underlying this relationship. A possible factor for the lower access to adequate 
immunization for daughters is the increased burden created by the new distribution of 
domestic responsibilities in the household. With less time available to care for the 
children, the mother may devote less time to her female children, seen as less “valuable” 
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in a patrilineal setting as Mozambique. Specialized data are needed for a more 
comprehensive analysis of gender differentials in migration’s health consequences. 
Although I are unable to provide definitive explanations for the observed patterns, our 
study’s findings can usefully inform further research and policy interventions. 
Specifically, with more detailed data at hand, future research should focus on identifying 
and exploring possible pathways for the influences of father’s cumulative migration on 
child’s health outcomes, including the effects of remittances, father’s physical and social 
absences, mother’s time use, and household expenditures.   
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CHAPTER 5 
CONCLUSION 
 
This dissertation examined the effect of two family characteristics on investments 
in children’s: women’s decision-making autonomy and father’s migration. In the 
Mozambique context, both aspects are likely to influence children’s outcomes. As a 
patrilineal and patrilocal setting with important gender imbalances, , differences in 
women’s decision-making autonomy can affect mother’s ability to provide childcare, to 
access health services, and to allocate time and resources to their children. At the same 
time, the area of the study is characterized by high levels of male labor migration to 
South Africa (and to a lesser extent, to cities within Mozambique), which can be 
associated with child’s outcomes through changes in household arrangements, marital 
stability, changes in the inflow of resources to the household, and changes in levels of 
women’s autonomy.  
Chapter two of the study analyzed the association between women’s decision-
making autonomy and children’s enrollment in 2009. An important contribution of the 
chapter is the identification of an independent effect of women’s decision-making 
autonomy on children’s schooling, net of other characteristics related with women’s 
status. The conceptualization of women’s decision-making autonomy as a distinct 
dimension of women’s status is based the premise that decision-making autonomy 
captures aspects of women’s status that are not represented in the conventional measures. 
In this sense, previous studies focusing on the effects of decision-making autonomy have 
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argued that women’s ability to make choices and act upon them should be viewed as 
separate from personal resources and outcomes when analyzing women’s empowerment 
(Kabeer 2002).  
The results presented in Chapter two show that women’s decision-making 
autonomy is significant and positively associated with children’s chances of being 
enrolled in school. Moreover, the effect of the decision-making autonomy index does not 
mediate the effect of traditional measures of women’s status, such as marriage 
characteristics, women’s employment and education, and partner’s characteristics. 
Although models do not test for specific pathways linking women’s decision-making 
autonomy and children’s enrollment, it is possible that in a setting like rural 
Mozambique, where education is free and therefore pecuniary costs of education are 
minimal, the decision to send a child to school may be less related to a family’s ability to 
spend on education and instead more associated with the opportunity cost of children’s 
time and the perceived returns to children’s education. Therefore, the power to influence 
children’s likelihood of enrollment would depend not so much on control over resources 
but rather on the ability to make independent decisions regarding family affairs and in 
particular, regarding children.  
When models are estimated by gender of the child, the effect of women’s 
decision-making autonomy is statistically significant only for daughters’ schooling, and 
not for sons’. The effect of mother’s decision-making autonomy on girls schooling could 
be related to the fact that the decision-making autonomy scale refers to a broader set of 
daily decisions than those related to the household economy. The scale includes women’s 
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perception of their ability to move, to work, and to relate with the community. It is 
possible that women with higher autonomy may be exposed to extra- familial influences 
affecting the way they perceive their daughter’s future. Moreover, it is possible that 
higher autonomy enables women to negotiate household labor demands for daughters, 
minimizing the tradeoff between school and domestic activities on girls’ time.  
Chapter three examines the effect of decision-making autonomy on child’s under-
five mortality. As in Chapter two, the analysis presented in Chapter three follow the 
conceptualization of decision-making autonomy as an independent aspect of women’s 
status. The third chapter investigates the association between maternal autonomy and 
child mortality using discrete-time event-history analysis in which each person-year lived 
by the child represent one observation in the person-year dataset created. Results for the 
effect of decision-making autonomy on child mortality are consistent with the findings 
presented in Chapter two. Models show a significant positive association between 
decision-making autonomy and children’s likelihood of survival. Moreover, the effect of 
decision-making autonomy is net of any other characteristics related to women’s 
autonomy included in the models. There are several possible mechanisms linking 
women’s higher autonomy to improved survival of children. Women with higher 
decision-making power may be more able to participate in decisions regarding 
investments in their children’s health, increasing spending in goods and medical services. 
Moreover, mothers’ higher decision-making power may enhance children’s chances of 
survival through women’s higher mobility and, therefore, easier access to health services 
facilities for them and for their kids. Finally, mothers with higher autonomy may have 
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greater control over decisions regarding aspects related to their child nutrition and care, 
and also regarding their own time allocation, which could have a positive impact in 
children’s chances of survival.  
In contrast with Chapter two, results presented in Chapter three show that 
improved maternal decision-making status is beneficial for sons, but not for daughters. 
When models are estimated by gender of the child, the effect of women’s decision-
making autonomy is significant only for boys. Previous studies have argued that women 
may use their increased autonomy to invest in sons, increasing the gap between 
investments in boys and girls within the household. In settings where parental security at 
older ages depend mostly on their adult children; women may use their higher decision-
making power to enhance investments made in their sons’ health since sons are more 
likely to be part of the same household in the future, and therefore provide support for 
them. However, the study setting presents excessive male child mortality, in contrast with 
settings with excessive female mortality where some of the studies mentioned take place. 
Thus the effect of women’s decision-making autonomy may indicate that mother’s use 
their higher ability to make and implement decisions in favor of their most vulnerable 
children, in this case, boys. It is possible that both mechanisms play a role in the gender 
difference found in the association of women’s decision-making autonomy and child 
mortality. 
Finally, Chapter four changes the focus of the dissertation to another important 
factor influencing children’s outcomes in rural Southern Mozambique: male labor 
migration. The findings presented in this chapter illustrate the cumulative nature of the 
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effect of father’s labor migration on the wellbeing of left-behind households in general 
and on children’s health outcomes in particular. Specifically, whereas the simple 
dichotomy of migrant vs. not-migrant based on current migration status does not capture 
differences in chances of having chronic malnutrition and adequate immunization for age, 
the proportion of child’s lifetime that her/his father spent away is a significant predictor 
of both outcomes. The results also show that the effect of father’s migration on child’s 
health outcomes varies depending on the outcome being analyzed. While the proportion 
of child’s life spent away by the father is associated with a decrease in the likelihood of a 
child being stunted, it is also negatively related with the chances of receiving adequate 
immunization.  
Similarly to the results presented in the previous chapters, the effect of father’s 
migration on child’s chances of having chronic malnutrition and age-adequate 
immunization are gendered. The associations between the proportion of a child’s lifetime 
spent away by the migrant father and child’s nutrition and vaccination outcomes are only 
significant for girls. It is possible that in settings like the study area, where sons’ 
wellbeing is traditionally prioritized over daughters’, the additional material resources 
accumulated through father’s migration might be particularly beneficial for daughters’ 
nutritional needs. At the same time, the migration-induced redistribution of domestic 
responsibilities increases women’s burden within the household, which might leave them 
less time to devote to their daughters’ preventative health care.  
It is important to acknowledge that of child deaths before the period analyzed in 
chapters three and four could represent a source of bias. It is possible that the children 
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who died before the surveys had lowest likelihood of survival. In this case, the analytical 
sample would have in its composition a higher proportion of healthier children, who 
would be less likely to die than in the real population. The same could be observed if 
child mortality before the surveys was selective regarding vaccination and nutritional 
status.   
In sum, the results presented in the dissertation illustrate the importance of 
considering dimensions of women’s autonomy beyond the characteristics traditionally 
used in the study of women’s status and child’s outcomes. Although women’s self-
reported decision-making autonomy is related to their individual characteristics and that 
of their partner’s and community, the dissertation has shown that the effect of the 
decision-making autonomy construct is not contained in these traditional measures of 
women’s status. Moreover, the dissertation provides additional evidence of the need for 
analyzing the effect of father’s migration from a cumulative perspective. International 
labor migration is common in the study setting. Thus, father’s current migration status 
may not fully capture the effect of parental migration during the child’s lifetime. 
Although the father may be in the household at the time of the survey, it is likely that he 
had a previous migration experience, and that his children have been affected by his 
absence at some point of his/her life. Finally, the empirical evidence presented in this 
dissertation shows the importance of gender stratification when analyzing children’s 
outcomes, especially in settings with important gender imbalances like rural southern 
Mozambique. 
 
   89 
REFERENCES 
 
Ackerson, L., & Subramanian, S. V. (2008). Domestic Violence and Chronic 
Malnutrition among Women and Children in India. American Journal of Epidemiology, 
167(10), 1188 - 1196. 
 
Adato, M., De la Briére, B., Mindek, D., & Quisumbing, A. (2000). The impact of 
PROGRESA on women’s status and intrahousehold relations. Final Report, International 
Food Policy Research Institute, Washington DC. 
 
Agadjanian, V., Arnaldo, C., & Cau, B. (2011). Health costs of wealth gains: Labor 
migration and perceptions of HIV/AIDS risks in Mozambique. Social Forces 89(4), 
1097-1118. 
 
Agadjanian, V., Menjívar, C., & Cau, B. (2013). Economic uncertainties, social strains, 
and HIV risks: exploring the effects of male labor migration on rural women in 
Mozambique. In How Immigrants Impact their Homelands, edited by Susan E. Eckstein 
and Adil Najam. Duke University Press, 234-251. 
 
Agadjanian, V., Yabiku, S. T. & Cau, B. (2011). Men’s migration and women’s fertility 
in rural Mozambique. Demography, 48 (3),1029-1048. 
 
Ahmed, S.S., & Bould, S. (2004). One able daughter is worth 10 illiterate sons: reframing 
the patriarchal family. Journal of Marriage and Family, 66(5), 1332–41. 
 
Alderman, H., & King, E. M. (1998). Gender differences in parental investment in 
education. Structural Change and Economic Dynamics, 9(4), 453-468. 
 
Allison, P. D. (1984). Event history analysis: Regression for longitudinal event data (No. 
46). Newbury Park: Sage. 
 
Amin, R., & Li, Y. (1997). NGO-promoted women's credit program, immunization 
coverage, and child mortality in rural Bangladesh. Women & Health, 25(1), 71-87. 
 
Antman, F. M. (2011). International migration and gender discrimination among children 
left behind. The American Economic Review, 101(3), 645-649. 
 
Antman, F. M. (2012). Gender, Educational Attainment and the Impact of Parental 
Migration on Children Left Behind. Journal of Population Economics, 25(4), 1187-1214. 
 
Arnaldo, C. (2004). Ethnicity and Marriage Patterns in Mozambique. African Population 
Studies 19(1), 143-164.  
   90 
 
Avogo, W. A., & Agadjanian, V. (2010). Forced migration and child health and mortality 
in Angola. Social Science & Medicine, 70(1), 53-60. 
 
Balk, D. L. (1997). Defying gender norms in rural Bangladesh: A social demographic 
analysis. Population Studies, 51(2), 153-172. 
 
Basu, A. M. &  Basu, K. (1991). Women’s economic roles and child survival: The case 
of India. Health Transition Review, 1(1): 83–103. 
 
Basu, A. M., & Koolwal, G. B. (2005). Two concepts of female empowerment–Some 
leads from DHS data on women’s status and reproductive health. A focus on gender–
Collected papers on gender using DHS data, ORC Macro, Calverton MD, 15-33. 
 
Becker, G. A. (1965). A Theory of the Allocation of Time. Economic Journal, 75(299), 
493-517. 
 
Becker, G. S. (2009). A Treatise on the Family. Harvard University Press. 
 
Blanc, A. K. (2001). The effect of power in sexual relationships on sexual and 
reproductive health: an examination of the evidence. Studies in Family Planning, 32(3), 
189-213. 
 
Bloom, S, Wypij, D, & Das Gupta, M. (2001). Dimensions of women’s autonomy and 
the influence on maternal health care utilization in a North Indian city. Demography, 
38(1),67–78. 
 
Bourne, K. L., & Walker, Jr, G. M. (1991). The differential effect of mothers' education 
on mortality of boys and girls in India. Population Studies, 45(2), 203-219. 
 
Bruce, J., Lloyd, C. B., & Leonard, A. (1995). Families in Focus: New Perspectives on 
Mothers, Fathers, and Children. New York: The Population Council. 
 
Brunson, E. K, Shell-Duncan, B., & Steele, M. (2009). Women’s autonomy and its 
relationship to children’s nutrition among the Rendille of northern Kenya. American 
Journal of Human Biology, 21(1), 55–64. 
 
Buchmann, C., & Hannum, E. (2001). Education and stratification in developing 
countries: a review of theories and research. Annual Review of Sociology, 27(1), 77-102. 
 
Butcher, K. F., & Case, A. (1994). The effect of sibling sex composition on women's 
education and earnings. The Quarterly Journal of Economics, 109(3), 531-563. 
 
   91 
Caldwell, J.C. (1979). Education as a factor in mortality decline: an examination of 
Nigerian data. Population Studies, 33(3), 395-413. 
 
Caldwell, J. C. (1986). Routes to low mortality in poor countries. Population and 
Development Review, 12(2), 171-220.  
 
CEA/UEM. (1997). The Mozambican Miner: A Study of the Export of Labor. Maputo, 
Mozambique: Center for African Studies (CEA), Eduardo Mondlane University (in 
Portuguese). 
 
Cleland, J. (2010). The benefits of educating women. The Lancet, 376(9745), 933–934. 
 
Cleland, J. G., & Sathar, Z. A. (1984). The effect of birth spacing on childhood mortality 
in Pakistan. Population studies, 38(3), 401-418. 
 
Cortés, R. (2007). Remittances and children's Rights: an overview of Academic and 
policy Literature. UNICEF Division of Policy and Planning Working Papers. 
 
Creighton, M. J., Goldman, N., Teruel, G., & Rubalcava, L. (2011). Migrant networks 
and pathways to child obesity in Mexico. Social Science & Medicine, 72, 685-693. 
 
Crush, J. (2001). Immigration, Xenophobia, and Human Rights in South Africa. Southern 
Africa Migration Project, Migration Policy Series 22. 
 
Cunguara, B., & Hanlon, J. (2012). Whose wealth is it anyway? Mozambique's 
outstanding economic growth with worsening rural poverty. Development and Change, 
43 (3), 623-647. 
 
Curtis, S. L., Diamond, I., & McDonald, J. W. (1993). Birth interval and family effects 
on postneonatal mortality in Brazil. Demography, 30(1), 33-43. 
 
Das Gupta, M. (1987). Selective discrimination against female children in rural Punjab, 
India, Population and Development Review, 13(1), 77-100.  
 
Das Gupta, M. (1990). Death clustering, mother’s education and the determinants of child 
mortality in rural Punjab, India. Population Studies, 44(3), 489–505. 
 
de la Garza, R. (2010). Migration, development and children left behind: A 
multidimensional perspective. Social and Economic Policy working paper. New York: 
UNICEF. 
 
De Snyder, V. N. S. (1993). Family life across the border: Mexican wives left 
behind. Hispanic Journal of Behavioral Sciences, 15(3), 391-401. 
 
   92 
Desai, S. (1992). Children at risk: the role of family structure in Latin America and West 
Africa. The Population and Development Review, 18(4), 689-717. 
 
Desai, S., & Alva, S. (1998). Maternal education and child health: Is there a strong causal 
relationship? Demography, 35(1), 71-81. 
 
Desai ,S, Johnson, K. (2005). Women’s Decisionmaking and Child Health: Familial and 
Social Hierarchies. In: Kishor S, editor. A Focus on Gender. Calverton, Maryland: ORC 
Macro. 
 
Duraisamy, P. & Malathy, R. (1991). Impact of public programs on fertility and gender 
specific investment in human capital of children in India: Cross-sectional and time series 
analysis. In Research in population economics, Vol. 7, ed. T.P. Schultz. Greenwich, 
Connecticut: Jai Press. 
 
Durrant, V. L., & Sathar, Z. A. (2000). Greater Investments in Children Through 
Women’s Empowerment: A Key to Demographic Change in Pakistan? Population 
Council. 
 
Duryea, S., López Córdova, E., & Olmedo, A. (2005). Migrant remittances and infant 
mortality: Evidence from Mexico. Mimeo, Inter-American Development Bank. 
 
Dyson, T., & Moore, M. (1983). On kinship structure, female autonomy, and 
demographic behavior in India. Population and Development Review, 9(1), 35-60.  
 
Edwards, A. C., & Ureta, M. (2003). International migration, remittances, and schooling: 
evidence from El Salvador. Journal of development economics, 72(2), 429-461. 
 
Eswaran, M. (2002). The empowerment of women, fertility, and child mortality: Towards 
a theoretical analysis. Journal of Population Economics, 15(3), 433-454. 
 
Fox, L., Santibañez, L., Nguyen, Vy & Pierre, A. (2012). Education Reform in 
Mozambique : Lessons and Challenges. Washington, DC: World Bank. 
 
Frank, R., & Hummer, R. A. (2002). The other side of the paradox: the risk of low birth 
weight among infants of migrant & nonmigrant households within Mexico. International 
Migration Review, 36(3), 746-765. 
 
Frost, M. B., Forste, R. & Haas, D. W. (2005). Maternal Education and Child Nutritional 
Status in Bolivia: Finding the Links. Social Science and Medicine, 60 (2), 395–407. 
 
Fuller, B., Singer, J. D., & Keiley, M. (1995). Why do daughters leave school in Southern 
Africa? Family economy and mother’s commitments, Social Forces, 74(2), 657-681. 
 
   93 
Gage-Brandon, A. J. (1993). The formation and stability of informal unions in Cote 
d'Ivoire. Journal of Comparative Family Studies, 24(2), 219-233. 
 
Ghuman, S. J., Lee, H. J., & Smith, H. L. (2006). Measurement of women’s autonomy 
according to women and their husbands: Results from five Asian countries. Social 
Science Research, 35(1), 1-28.  
 
Gillespie, S. R., Haddad, L., & Allen, L. (2001). Attacking the double burden of 
malnutrition in Asia and the Pacific. Asian Developemnt Bank. 
 
Gordon, E. (1978). The women left behind: A study of the wives of the migrant workers 
of Lesotho. Geneva: International Labour Office.  
 
Gordon, E. (1981). An analysis of the impact of labour migration on the lives of women 
in Lesotho. Journal of Development Studies, 17(3), 59-76. 
 
Guha-Khasnobis, B., & Hazarika, G. (2006). Women’s Status and Children’s Food 
Security in Pakistan. Discussion Paper No. 2006/03. Helsinki: United Nations University 
World Institute for Development Economics Research. 
 
Haddad, L., J. Hoddinott & Alderman, H. (1997) IntraHousehold Resource Allocation in 
Developing Countries, Baltimore, MD: Johns Hopkins University Press. 
 
Handa, S. (1996). Expenditure Behaviour and Children’s Welfare: An Analysis of 
Female Headed Households in Jamaica. Journal of Development Economics, 50 (1):165-
87. 
 
Hayford, S. R., Agadjanian, V., & Luz, L. (2012). Now or never: perceived HIV status 
and fertility intentions in rural Mozambique. Studies in Family Planning, 43(3), 191-199. 
 
Hildebrandt, N., McKenzie, D. J., Esquivel, G., & Schargrodsky, E. (2005). The effects 
of migration on child health in Mexico. Economia, 6(1), 257-289. 
 
Hill, K., & Upchurch, D. M. (1995). Gender differences in child health: Evidence from 
the demographic and health surveys. Population and Development Review, 21(1), 127–
151. 
 
Hobcraft, J. N. (1993). Women’s education, child welfare and child survival: A review of 
the evidence. Health Transition Review, 3(2), 159–175. 
 
Hoddinott, J., & Haddad, L. (1995). Does Female Income Share Influence Household 
Expenditures? Evidence from Côte d’Ivoire. Oxford Bulletin of Economics and Statistics, 
57 (1), 77-95. 
 
   94 
Hossain, M. B., Phillips, J. F., & Pence, B. (2007). The effect of women's status on infant 
and child mortality in four rural areas of Bangladesh. Journal of Biosocial Science, 39(3), 
355-366. 
 
Huisman, J., & Smits, J. (2009). Effects of household-and district-level factors on 
primary school enrollment in 30 developing countries. World Development 37(1): 179-
193. 
 
Jani, J. V., De Schacht, C., Jani, I. V., & Bjune, G. (2008). Risk factors for incomplete 
vaccination and missed opportunity for immunization in rural Mozambique. BMC Public 
Health, 8(161), 1-7. 
 
Jenkins, P. (1993). Urban Development and Housing in Mozambique: A Current 
Analysis and Bibliography. Research Paper No.50 Edinburgh College of Art, Hariot Watt 
University, Centre for Environment and Human Settlement. 
 
Kabeer, N. (2002). Resources, agency, achievements: Reflections on the measurement of 
women's empowerment. Development and change, 30(3), 435-464. 
 
Kanaiaupuni, S. M., & Donato, K. M. (1999). Migradollars and mortality: the effect of 
migration on infant survival in Mexico. Demography, 36(3), 339-353. 
 
Kiros, G. E., & White, M. J. (2004). Migration, community context, and child 
immunization in Ethiopia. Social Science & Medicine, 59(12), 2603-2616. 
 
Kishor, S. (1993). "May God Give Sons to All": Gender and Child Mortality in 
India. American Sociological Review, 58(2), 247-265. 
 
Kishor, S. (2000). Empowerment of women in Egypt and links to the survival and health 
of their infants, in H. B. Presser and G. Sen (eds.), Women’s Empowerment and 
Demographic Processes: Moving Beyond Cairo. New York: Oxford University Press. 
 
Knauder, S. (2000). Globalization, Urban Progress, Urban Problems, Rural 
Disadvantages: Evidence from Mozambique. Sydney: Ashgate. 
 
Knodel, J., Wongsith, M. (1991). Family size and children´s education in Thailand; 
evidence from a national sample. Demography, 28(1),119-131. 
 
Kroeger, A., & Anderson, K. H. (2013). Remittances and the human capital of children: 
New evidence from Kyrgyzstan during revolution and financial crisis, 2005–
2009. Journal of Comparative Economics (in press). 
 
   95 
Lam, D., & Duryea, S. (1999). Effects of schooling on fertility, labor supply, and 
investments in children, with evidence from Brazil. Journal of Human Resources, 34(1), 
160-192. 
 
LeVine, R. A., LeVine, S. E., Richman, A., Tapia Uribe, R. M., & Sunderland Correa, C. 
(1994). Schooling and survival: The impact of maternal education on health and 
reproduction in the Third World. In L. C. Chen, A. Kleinman, & N.C. Ware (Eds.), 
Health and social change in international perspective. Boston, MA: Harvard School of 
Public Health. 
 
Lloyd, C. B., Gage-Brandon, A. J. (1994). High fertility and children’s schooling in 
Ghana: Sex differences in parental contributions and educational outcomes, Population 
Studies 48(2), 293-306. 
 
Lloyd, C. B.; Blanc, A. K. (1996). Children’s schooling in Sub-Saharan Africa: the role 
of fathers, mothers and others. Population and Development Review, 2(2), 265-298. 
 
Mansuri, G. (2006). Migration, school attainment, and child labor: evidence from rural 
Pakistan. World Bank Policy Research Working Paper 3945. 
 
Mansuri, G. (2007). Does Work Migration Spur Investment in Origin Communities? 
Entrepreneurship, Schooling, and Child Health in Rural Pakistan. In: Ozden, C. & M. 
Schiff (eds), International Migration, Economic Development and Policy. Macmillan-
World Bank: Washington DC. 
 
Mason, K. O. (1984). The status of women: A review of its relationships to fertility and 
mortality. New York: Rockefeller Foundation.  
 
McKenzie, D. (2006). Beyond Remittances: The Effects of Migration on Mexican 
Households. In International Migration, Remittances, and the Brain Drain, ed. Ç Özden, 
M Schiff. Washington D.C.: WorldBank. 
 
Menjivar, C. & Agadjanian, V. (2007). Men’s migration and women’s lives: views from 
rural Armenia and Guatemala, Social Science Quarterly, 88(5), 1243-1262. 
 
Ministry of Education and Culture of Mozambique. (2011). Estatísticas da Educação 
2005-2009. Maputo, Mozambique.  
 
Ministry of Health of Mozambique. (2010). Inquérito nacional de prevalência, riscos 
comportamentais e informação sobre o HIV e SIDA (INSIDA), 2009. Maputo, 
Mozambique: Ministry of Health. National Survey of HIV/AIDS prevalence, behavioral 
risks, and information (INSIDA). (in Portuguese) 
 
   96 
Mosley, W. H., & Chen, L. C. (1984). An analytical framework for the study of child 
survival in developing countries. Population and development review, S(10), 25-45. 
 
Murthi, M., Guio, A.C. & Drèze, J. (1995) Mortality, Fertility, and Gender Bias in India: 
A District-Level Analysis. Population and Development Review, 21(4), 745-782. 
 
Ogbu, J. U. (1978). African bridewealth and women's status. American Ethnologist, 5(2), 
241-262. 
 
Pessar, P. R., & Mahler, S. J. (2003). Transnational migration: Bringing gender 
in. International Migration Review, 37(3), 812-846. 
Quisumbing, A. R. 2003. Household decisions, gender, and development: A synthesis of 
recent research. Washington, D.C.: International Food Policy Research Institute.  
 
Quisumbing, A. R., & Maluccio, J. A. (2000). Intrahousehold allocation and gender 
relations: New empirical evidence from four developing countries. Washington, DC: 
International Food Policy Research Institute. 
 
Rao, V., & Greene, M. (1991). Marital instability, inter-spouse bargaining and their 
implications for fertility in Brazil: A multi-disciplinary analysis (No. 91-3b). Chicago-
Population Research Center. 
 
Rosenzweig, M. R., & Schultz, T. P. (1982). Market opportunities, genetic endowments, 
and intrafamily resource distribution: Child survival in rural India.The American 
Economic Review, 72(4), 803-815. 
 
Roushdy, R. (2004). Intrahousehold Resource Allocation in Egypt: Does Women’s 
Empowerment Lead to Greater Investments in Children? Economic Research Forum. 
 
Schultz, T. P. (1990). Testing the Neoclassical Model of Family Labor Supply and 
Fertility. Journal of Human Resources, 25(4), 599-635. 
 
Shroff, M. R., Griffiths, P. L., Suchindran, C., Nagalla, B., Vazir, S., & Bentley, M. E. 
(2011). Does maternal autonomy influence feeding practices and infant growth in rural 
India? Social Science and Medicine, 73(3), 447-455. 
 
Shroff, M. R., Griffiths, P., Adair, L., Suchindran, C.M., & Bentley, M. (2009). Maternal 
autonomy is inversely related to child stunting in Andhra Pradesh, India. Maternal and 
Child Nutrition, 5(1), 64-75. 
 
Smith, L. C., Ramakrishnan, U., Ndiaye, A., Haddad, L., & Martorell, R. (2003). The 
importance of women’s status for child nutrition in developing countries. Research 
Report 131. Washington, D.C.: International Food Policy Research Institute. 
 
   97 
Thomas, D. (1990). Intra-household resource allocation: An inferential approach. Journal 
of Human Resources, 25(4), 653-664.  
 
Unicef. (2011). Child Poverty and Disparities in Mozambique 2010. 
 
Unicef. (2012). Immunization summary: A statistical reference containing data through 
2011. 
 
Unicef. (2013). The state of the world's children. New York, NY. 
 
Warner, R. L., Lee, G. R., & Lee, J. (1986). Social organization, spousal resources, and 
marital power: a cross-cultural study. Journal of Marriage and the Family, 48(1), 121-
128. 
 
Wils, A. (2004). Late entrants leave school earlier: evidence from Mozambique. 
International Review of Education, 50(4), 17-37. 
 
World Health Organization. (1983). Measuring change in nutritional status. Guidelines 
for assessing the nutritional impact of supplementary feeding programmes for vulnerable 
groups. Geneva: WHO. 
 
Yabiku, S. T., Agadjanian, V., & Cau, B. (2012). Labor migration and child mortality in 
Mozambique, Social Science & Medicine, 75(12), 2530-2539. 
 
Yabiku, S. T., Agadjanian, V., & Sevoyan, A. (2010). Husbands labor migration and 
wives autonomy, Mozambique 200-2006. Population Studies, 64(3), 293-306. 
 
Yount, K. M. (2005). Women’s family power and gender preference in Minya, Egypt. 
Journal of Marriage and the Family, 67(2), 410-428. 97 
